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ANNOUNCEMENT. 

Beginning with the next volume of the 
NLECTRICAL REvIEw the date of issue will 
be changed from Wednesday to Saturday. 
The first issue, therefore, in January will 
There will be no 


change in the date of going to press, all 


be dated January 5. 


forms of the ELectricaL Review being 
closed Monday evening as _ heretofore. 
Special communications and changes in 
running advertising should reach us not 
This 


is made necessary by the increase in the 


later than the Saturday previous. 


size of the ELEctRICAL Review and in 


the ntimber of its subscribers. 


THE OUTLOOK. 

As the year draws to its close and busi- 
ness reaches the point of settling up and 
making ready to start fresh for a new 
year (and incidentally for a new cen- 
tury), the outlook is so promising that no 
one connected with the electrical industry 
can fail to be satisfied and happy at it. 
From every direction of activity in the 
widespread field of electrical endeavor we 
hear the same reports of large business, of 
factories working overtime to fill their 
orders, of contracts signed for export busi- 
ness, and, in general, of a wide develop- 
We have 
been rather in the way of neglecting our 


ment and increasing output. 


opportunities to secure export business be- 
cause we have been so very busy with home 
business and with that that may be had 
without the asking. It is not improper, 
then, to call the attention of manufac- 
turers to a fact which no one can deny and 
which is evident to any one who will take 
the trouble to look over the history of 
industrial affairs in the United States. 
Apparently, in this country, prosperity 
proceeds in cycles and these have a reas- 
onably definite sequence so ‘that when we 
see a period of stagnation followed by 
one of increasing activity we may know 
that for about four years business will be 
good and trade improving. Then we 
reach a season of high-water mark and 
after that the reaction. Just at present 
we are on the ascending slope of the curve 
and the outlook is all that can be desired 
by any one. In order that the usual re- 
action shall not follow this period of in- 
creased industrial movement we should 
carefully cultivate a foreign trade in places 
where, when the home market is bad, the 
chances are that the demand for goods will 
be lively and important. The plain En- 
glish of it is that so long as we have tied 
ourselves down to home markets and home 
affairs we have had to withstand the effect 


upon our trade of conditions here, in a 
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relatively small and narrow sphere, easily 
influenced by many circumstances over 
which we could bring no control to bear. 
When we shall have succeeded in making 
the world our market and the whole earth 
the scene of our endeavor we will be in a 
position where no local catastrophe and 
no crisis affecting one nation can Have any 
While the manu- 
facturer, crowded so that his plant is run- 


hurtful effect upon us. 


ning night and day to supply the orders 
brought in to him without solicitation 
from his own neighborhood, may feel it is 
hardly worth while to give his attention 
to an export business, the time will surely 
come when he will look green-eyed with 
envy upon his British and German 
brethren who, despite hard times at home, 
are doing a large business supplying cus- 
tomers abroad. This is the position our 
manufacturers ought by right to be in 
and if they do not reach it it is their own 
fault. 


ELECTRICAL DEPARTMENTS FOR 
STEAM RAILWAYS. 


Since electricity has become so impor- 
tant a factor in the daily life of the world 
it has been found necessary in many direc- 








tions of activity to create electrical de- 
partments. For example, no city govern- 
ment is to-day complete without an elec- 
trical bureau, nor can any large manufac- 
turing enterprise, especially if engaged in 
metallurgical trades, afford to get along 
without competent assistance in electro- 
technical matters. The same remarks ap- 
ply with equal advantage to main-line rail- 
ways and it is a matter for some wonder 
that the trunk line systems of this country 
have not sooner organized full electrical 
engineering departments. 

Outside of the immediate and apparent 
necessity for electrical control of signals, 
switches, of train despatching through the 
telegraph, of lighting and of instantaneous 
communication about the various depart- 
ments of offices, yards, shops and termi- 





682 


nals, there is the absolute certainty that 
within a few years the main portion of 
the operative equipment of main-line rail- 
ways will be worked by electricity. Unless 
railroads go about forming their electrical 
engineering departments they will be in 
greater or less measure dependent upon the 
advice of outside men, largely, perhaps, in- 
competent with reference tothespecial work 
that they will have to undertake. Ifthe rail- 
roads will forget for a moment the con- 
servatism which has marked their course 
for decades past and look forward to the 


evident necessity that confronts them they 


will see at once the usefulness of estab- 
lishing and maintaining competent de- 
partments of electrical engineering, not 
only to take caarge of the work that is 
before them to-day but also to prepare for 
the future and for the change in motive 
power and equipment that is certain to 
take place. 

The need for such departments is suffi- 
ciently obvious to make the wise and en- 
terprising steam railway manager con- 
sider the importance of going ahead and 
organizing corps of men trained in rail- 
way matters and able to cope with elec- 
tricai questions that will shortly come up 
for solution. It will not be many years 
before the entire steam equipments of our 
main-line railroads will be obsolete, and 
it would be the part of wisdom for the 
far-seeing and well-equipped railroads 
to look ahead to that day and _ pre- 
pare for the forthcoming change in the 
best possible way—by instructing in the 
technique of railroading men that will be 
competent to oversee the change-over from 
steam to electric motive power. 





THE STEAM TURBINE. 
On another page of this issue begins a 
highly instructive article by Mr. Francis 
This 


subject is one with which electrical en- 


Hodgkins on the steam turbine. 


gineers should hasten to familiarize them- 


selves for the reason that the promise of 
the steam turbine to-day is very great and 
the outlook for its future such that it 
may reasonably be expected to take the 
place shortly of other forms of steam 
motive powers for electric driving. 

The turbine possesses large and impor- 


jant advantages over reciprocating forms 


’ of the slower type now in use. 
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of steam engines for dynamo driving. It 
has no dead-points ; it has no variations of 
speed within the length of its stroke, be- 
cause it has no stroke; it is a fairly eco- 
nomical motor ; its normal rate of rotation 
is so high that it will bring us back to the 
easier and simpler design of machinery 
which has largely been supplanted in the 
effort to couple dynamos direct to engines 
To any 
one who looks back over the history of the 
influence on the steam engine of electric 
products it is evident that the speed of 
engines has been decreased and many 
special alterations made in their design to 
fit them for direct coupling with large 
electrical units. The nature of the dy- 
name is such that it is normally a high- 
speed machine. With a given frame and 
weight, the faster the machine runs the 
greater is its output, while the floor-space 
and house-room occupied are identical. 
Already in large central stations for city 
use there is a tendency toward increasing 
speeds to save the great first cost and large 
space occupied by direct-coupled units. It 
is impossible to make economically, con- 
veniently and simply a steam engine of 
very large rated horse-power to run at 
large rotational speeds, because the 
mechanical difficulties involved in operat- 
ing reciprocating machinery at high veloc- 
ity are of the very greatest. Ever since 
the days of James Watt it has been hoped 
that some rotary form of steam motor, 
having a constant torque throughout its 
whole circumference of rotation, could be 
produced, and this we seem to have reached 
Nothing could 
be simpler or more convenient for the 


in the modern turbine. 


parallel operation of alternating-current 
machinery, while a host of special prob- 
lems that have been introduced in this 
important field of work by the incapacity 
of the piston engine will disappear before 
the advent of turbines running under even 
What can be done 
under limiting conditions of space and 


torque at high speeds. 


weight by these machines has already been 
spectacularly illustrated in the perform- 
ance of the turbine-driven torpedo craft 
lately made in England. The elimination 
of vibration and shock and the saving of 
floor space are features that will be highly 
important in power plants and installa- 
tions located within the densely popu- 
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lated portion of cities. At the same time 
the simplicity of the machine, its ease of 
control, its absence of reciprocating parts 
and mechanical movements all combine tv 
make it a machine of utility, simplicity 
and satisfaction for central station use. 





The British medical journals report the 
death of a patient, a woman of mature 
years, from the consequences following 1 
severe X-ray burn received while under- 
going examination for the fracture of an 
important bone. It appears that the pa- 
tient was burned quite severely and was 
in such a low state of health owing to the 
accident which gave reason for the exam- 
ination that she did not rally and sank 
into a condition from which, after the 
process of considerable time, she died. 
While it is deeply to be regretted that this 
first fatal accident, which may justly be 
attributed to the X-ray, has taken place, 
it serves admirably to point a strong moral 
in that X-ray examination should be en- 
trusted only to those sufficiently skilled in 
the art to guarantee immunity from burns. 
In other words, an X-ray burn at this time 
is entirely unjustifiable and there is no 
sort of proper excuse for such an accident. 
Examinations with these rays are madc 
daily and in increasing numbers in our 
larger cities by people sufficiently skilled 
and experienced so that burns are prac- 
tically certain not to occur. Of course, 
such a case as this we have mentioned 
will produce locally an outcry against the 
use of the X-ray, but a wiser public opin- 
ion would confine the complaint to the 
ignorance of the practitioner who injured 
his patient, and would recognize that 
where one accident takes place thousands 
of patients are immensely benefited and 
in many cases limbs and even lives are 
saved. 





A correspondent suggests that the wink- 
ing of lights in trolley cars when these 
pass a break in the working conductor is 
exceedingly disagreeable and that the use 
of a storage battery aboard the car and 
connected with the lighting circuit would 
not only obviate this trouble, but leave the 
car illuminated when current happens to 
go off through some accident or when the 
car itself is injured. If storage batteries 
did not cost anything the suggestion would 
be excellent, but as the majority of trol- 
ley cars work at an electrical pressure of 
about 500 volts, it is readily evident that 
more than 200 cells of accumulator would 
be required aboard of one to furnish lights 
for these brief intervals, and that sych an 
outfit would cost far more than it is 
actually worth in practice, 
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Fiectrical Dispersion — Confined Air— 
Professor H. Geitel has lately undertaken 
some interesting studies on electrical dis- 
persion in confined air. His observations 
were made upon. a hermetically sealed ves- 

| containing an electrode. His first re- 
<ult was that dispersion gradually in- 
crcases in the course of several days, which 
woes far to disprove the assumption that 
a given volume of air is only capable of 
discharging a limited quantity of elec- 
iricity. It is now known that dust float- 
ing in the air hinders rather than helps 
clectrical dispersion and the author at- 
tributes the results he has attained to the 
fact that this dust is gradually laid. If 
that deserving factor is allowed for it ap- 
pears that the rate of discharge is constant 
and that the quantity dispersed in a given 
{ime is independent of the volume and of 
the dependent conditions, so long, at least, 
as the latter ranges between 80 and 240 
volts. The author assumes that a definite 
number of ions is regenerated in a unit of 
(ime in the confined air space. The 
»henomenon seems to resemble somewhat 
the case of a clock which runs along at 
a certain definite rate, no matter what the 
iension of its spring may be. 


Wireless Telegraphy—Some interesting 
experiments have recently been carried 
out in Germany by Professor Braun, of 
the physical laboratory of the Strasbourg 
University. The experiments have been 
made with the object of increasing, if 
possible, the range to which these wireless 
telegraphy messages can be despatched, 
\'p to the present, however, the statements 
made by the authorities in Berlin do not 
disclose any claim for distances as great 
as have been successfully signalled over 
by Mr. Marconi. The experiments were 
made between the Brocken (the highest 
mountain in North Germany) and the 
Kyffhauser (in Thuringia). The actual 
distance was about 40 miles, and messages 
were successfully transmitted and _ re- 
ceived. Up to the present only untech- 
nical descriptions have been given, from 
which it is not easy to understand exactly 
what the arrangementsare. It seems, how- 
ever, says the London Electrical Engineer, 
that there is a transformer between the dis- 
charge circuit of the condenser and the 
circuit in which the oscillatory currents 
sending the message are induced. The 
professor’s system: is also in use between 
Cookshaven and Heligoland, a distance of 
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about the same length, and it is said to 
work well. As regards the Marconi sys- 
tem in our own country, it is being boomed 
quite as much as ever in the daily papers. 
Without doubt the company has the right 
to manage its own affairs in the way it 
likes, but the methods adopted are not 
those which recommend themselves to sci- 
entific men. It may be advisable from 
their point of view to withhold informa- 
tion from those who are able to judge of 
the value of the system, but this should 
not be accompanied by very numerous in- 
terviews with the editors of half-penny 
papers, who draw quite erroneous conclu- 
sions. A perusal of the remarks made by 
the interviewers, as published in several 
papers during the past week, would lead 
the untechnical man to conclude that it is 
only the obstinacy of the Post Office offi- 
cials which prevents the Marconi system 
displacing the ordinary systems of tele- 
graphy in the British Islands. Even this 
faulty conclusion would be harmless were 
it not for the fact that it may result in the 
public paying fancy prices for the shares in 
the Marconi Company. In certain situa- 
tions the Marconi system of telegraphy is 
useless, and there has been nothing done 
up to the present which shows any signs 
of enabling it to compete with ordinary 
telegraphy over land lines, or even with 
submarine cables, unless the conditions are 
exceptional—as, for instance, when con- 
necting between the mainland and an iso- 
lated lighthouse round which a violent 
sea washes. An example of the telegraph 
we refer to is one which has just reached 
us in connection with experiments to be 
carried on from Southend Pier. We are 
informed that automatic signals are to be 
continuously sent from a 30-foot mast 
erected on the pier, which signals are in- 
tended to warn steamships coming into 
the Thames in a fog of their danger. To 
give weight to the note, one is told that ex- 
perts from the Board of Trade, Trinity 
House, Lloyd’s, and other public and pri- 
vate corporations are to witness the trials. 
The fact remains, however, that although 
in a fog the signals may be received on 
board a boat, the occupants of that boat 
will be unable to know either in what di- 
rection the danger is or the distance they 
are away from the sandbank or rock from 
which the warning is supposed to issue. 
Shiplighting—A long article in the 
Elektrotechnische Zeitschrift by Mr. 
Grauert deals with electrical installations 
on new ships of the German navy. It ap- 
pears that in the German service separate 
lead and return wires have been generally 
adopted, concentric cables being used in the 
neighborhood of the ship’s compasses. At- 
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tempts to employ the ship’s structure as 
a return have not conduced to successful 
results, and so far as large vessels are con- 
cerned, this practice has been entirely 
superseded. But in the case of new tor- 
pedo boats, where economy in weight is 
a vital consideration, the practice still 
holds. In all places exposed -to the dan- 
ger of mechanical injury, such as the en- 
gine-rooms and stokeholds, lead-covered, 
iron-armored cables are employed, while 
elsewhere cables well insulated with rub- 
ber, but otherwise unprotected, except in 
some cases by thin rustproof wire, are 
used. The wood casing formerly em- 
ployed has been abolished, owing to its in- 
flammability. Hitherto the telegraph and 
telephone cables have been of the lead- 
covered, iron-armored type, but the newest 
ships have been provided with a central 
subway, like a corridor, as well as side 
corridors below the armored deck, which 
may be used for the electric cables, tele- 
graph and telephone wires, etc., thereby 
avoiding all danger of mechanical injury 
to the same. Having regard to this, it is 
proposed to dispense with the steel armor 
in future, even for the lighting and power 
cables, retaining only the lead protection. 
The practice of soldering branch connec- 
tions has also been discarded in favor of 
branch fuse boxes, in which the connec- 
tions are made to terminal bars. ‘These 
branch circuit boxes are made for two, 
three, four, six and eight lamps. They 
are, of course, watertight. Their intro- 
duction seems to have been a complete 
success, facilitating, as they do, system- 
atic supervision of the ship’s wiring. Al- 
though slate is at present generally used 
for switchboard bases in the service, it is 
interesting to learn that iron is proposed 
as a substitute, owing to the unavoidable 
breakages which occur. Small machine 
boards with iron bases have already been 
successfully introduced, but the difficulty 
of insulating the terminals and connec- 
tions has hitherto prevented the adoption 
of the plan on a large scale. With the 
exception of the connections to the meas- 
uring instruments, all the switchboard 
connections on the First Bismark were 
for the first time made with bare copper 
bars, whereby a neat, solid construction is 
obtained, which is also accessible. The 
necessary protection against moisture is 
provided by enamel, which also serves to 
distinguish the poles, red and blue being 
used. This type of board is particularly 
advantageous where the available space is 
limited in depth, since the connections 
behind require no supervision, and the 
screw terminals may ail be withdrawn 
from the front of the board. 
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THE THEORY OF ALTERNATING DYNA- 
MO-ELECTRIC MECHANISMS—IX. 


BY W. ELWELL GOLDSBOROUGH. 


By the aid of a planimeter the area 
included between the power curve, (é 2) 
taken for the time of half the period, 
since it repeats itself every half period, and 
the horizontal axis has been found to be 
3.8 square units, and since the time 
length of the half period is ¢hree units, 
and one vertical inch equals 2000 watts 
the,— 


The mean power = ~ 2000 = 2533 watts. 
(94) 


Now suppose we attempt to determine 
the mean power by substituting in equa- 
tion (91) values of E, I and ¢ determined 
from Fig. 27. ‘The area included between 
the curve of ‘‘ square” volts (e’), and 
the axis, taken for half a period, is 7.5 
square units, as determined with a plani- 
meter ; therefore 


, 15 
[mean]? e = 3 2000 = 5000, 


and 
EK = 4/5000 = 70.71 virtual volts. (95) 

The area included between the curve of 
** square” amperes (7), taken for half a 
period, and the axis, is 2.76 square units, 
as determined with a planimeter ; and 


2.76 »009 = 1840, 


[mean ]? 7 = 3 


and 
I= / 1840 = 42.9 virtual amperes. (96) 


In determining the angle of lag of the 
current we have to approximate the true 
result as the current curve is considerably 
distorted. Suppose we take the time 
interval between the instants when the 
electro-motive force and current attain 
their maximum values as a measure of 
this angle of lag. This method of deter- 
mining ¢ is perfectly correct when the 
waves are pure sine curves, as may be 
seen by referring to Fig. 22. In Fig. 
27, the distance between the maximum 
electro-motive force and maximum cur- 
rent ordinates is .8 unit, and since one- 
half the period length is 3 units,— 

8 2B . 


o = 30 180° = 48°, 


(97) 
by this determination. 

Substituting these values in equation 
(91) we get the,— 

mean power = EI cos ¢ = 70.71 x 

42.9 X cos 45° = 2030 watts, (98) 

which is 19.8 per cent less than the true 
result obtained in equation (94). From 
the result just obtained it is evident that 
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the method used in determining the angle 
of lag will not answer, as it gives too large 
a value for ¢. 

When dealing with irregular wave-forms, 
as in the present case, it is often desirable 
to determine the amplitude and phase of 
the sine curve that most nearly approxi- 
mates the given wave, and such a sine 
curve is called the ‘‘ Equivalent [Sine] 
Curve ” of the wave considered. Fortu- 
nately the majority of commercial alter- 
nators generate electro-motive forces that 
are practically sine curves and are repre- 
sented sufficiently well by a sine curve 
whose maximum ordinate coincides with 
the maximum ordinate of the electro-‘ 
motive-force curve, and which has the 
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The equation of this current curve will 
be,— 

i, = I, sin (wo ¢ — 9), (99) 
in which [, = I and I, = I + .707, and 
will represent an accurate sine curve 
approximation of the current flowing. 

Applying this method to Fig. 27 we 
find that a sine curve having an amplitude 
equal to E + .707 = 100.02, and ex- 
pressed by the equation,— 

é, = 100.02 sin o #, (100) 
practically coincides with the electro- 
motive curve e. 

Substituting E, I and the 
power in equation (91),— 

cos $, = (2533) + (42.9 x 70.71) = 


mein 


sa 


‘ 
a a re 
ee 
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same virtual value as the electro-motive- 
force curve. 

This being the case there is a very 
convenient method of determining the 
** Equivalent-Current Curve,” and it will 
be shown later that the result so obtained 
[see equation (120)] is very nearly theo- 
retically correct. 

To determine the equivalent-current 
curve and angle of current lag when the 
electro-motive-force curve is harmonic ; 
determine from the power curve the rate 
at which energy is supplied the circuit 
(the mean power), and determine also the 
virtual values of the electro-motive force 
and current. If (7) were a simple sine 
function the equation, — 

E I cos ¢ = P = the mean power, 
would give a true result; if, therefore, we 
substitute the values of E, I and the 
mean power obtained above, in this equa- 
tion, we can solve for cos ¢, and finally 
obtain the value of the angle ¢, of lag of 
the equivalent-current curve. 


.835, therefore $, = 33° 23’, (101) and 
the equivalent-current curve is represented 
by the equation. 

i, = (I+ .707) x sin (wf — 33° 23’) = 
60.68 sin (w ¢ — 33° 23’), and is the curve 
marked 7,; it has the same power effect as 
the curve marked 7; i. e., as the actual 
current. 

The maximum value of the equivalent- 
current curve is 65 — 60.68 = 4.32 am- 
peres less than the maximum value of the 
current, and occurs 48° — 33° 23’ = 14° 37' 
earlier in the cycle. This angle of 14° 37 
is the angle of lag of the magnetism behind 
the current, since in circuits in which the 
induction coils contain iron cores, the 
maximum value ef the magnetism and 
the maximum yalue of the current occur 
together owing to the peculiar shape of 
hysteresis loops. In Fig. 29 the curve 
marked ® is the curve of magnetization 
created by the current i, as is to be ex- 
pected it is similar to the curve of im- 
pressed electro-motive force. In Fig. 30 
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the curve marked ® 7 is plotted with the 
yalues of the magnetization used as ordi- 
nates and the values of the current used as 
abscissae for successive increments of 
time. The area of this curve is propor- 
tional to the power dissipated in hysteresis. 

Having developed this matter along 
‘* practical” lines, by the application of 
the usual ‘“‘ working” methods, we will 
now investigate the subject from a theo- 
retical standpoint. 

When the equation of an irregular wave 
is known in terms of a Fuorier’s series, 
i.e., in terms of the sum of its principal 
function and harmonics, its virtual value 
is readily determined, since— 
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ex) —cos(x+c2)]dz 


we 


1 7? 
> — f cos (l — c) tdx— =. 
0 2 


9 


x 


I * e08 (l+c)2dz 


0 
a ies he 
2 . 1—e 








Si sin (1+ ¢) 2 __ 0 
2 ‘ l+e ; 

See equation (67). 

In the same way, by extending the 


proof, it can be demonstrated that for the 
complex harmonic,— 
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The “ virtual” or mean® value of any 
complex harmonic function is equal to 
707 times the square root of all its con- 
stant terms. 

For suppose we consider a harmonic 
function of the form,— 





y=Asinz+ Bsinea, (102) 
then the 
[mean ]? y= f° : * (Asinz + Bsinez)'dx 
ae 2m 
ae ; 
3 + a .5 (A? + B?) (103) 


since 


22 Tv 
yi A’sintz dri— 
0 


2 +2 9 
[ Tas (2 aa = “) ar} 
0 


2 
1 Fis 
: [cos (a— 
a7, 





and 


2a . . 
JS sinzsncr >= 
0 





y=Asin (ax+6)+B sin (62+ 
6,) + CO sin (C2 +6) +..... + U sin 
(ux + 6) + .. the [mean] y =.5 (A? + 
B+ Of + D*+..... + U*+...), (104) 
and that, therefore,— 
—_ mean? y = .707 
of AP + B+ P+ Dt... h.. 
(105) 
Frequency constants, phase angles and 
+ and — signs do not effect the result in 
the least as they only influence the phase, 
i. e., the relative lateral position of the 
harmonics and noé their average values. 
In dealing with many irregular wave- 
forms, when the harmonic equation of the 
curve is unknown and it is not convenient 
to determine it, the following method of 
obtaining the virtual value of the wave is 
suggested, as it is more readily applied 
than the method employed in Fig: 27 of 
plotting a curve of ‘‘squares” and then 


finding the mean* by integrating the area 
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and dividing by the base line or equivalent 
period length. 

‘The ‘‘ virtual” or /mean* value of any 
wave-form can be determined by plotting 
the instantaneous values of the wave in 
polar coordinates, i. e., as radii corres- 
ponding to the time as angle, for the area 
of the curve constructed in this way, 
multiplied by .6366, is equal to the mean 
square of the given wave. 

Suppose the equation of the curve be of 
the form,— 

y=Asinzg+Bsinez, (102) 
then the area (A,) of the polar curve will 
be,— 


1 . iy, 
aa A rde= al, ydr= 


oi 


vi 


~< 





>< 
je) 


oi 


i 





Fig. 30.—ALTERNATING MECHANISMS. 


1 Tv 
st (Asinz + Bsine z)?dz (106) 
0 

since, r = y and @ equals the phase angle 
represented by 2. 

By applying the methods of the previous 
demonstration in the integration of (106), 
we find,— 


A 7 (A? + B*), and therefore the 


[mean]? y = .5 (A? + B?) = 
2A, 

~ = -6366 A,: (107) 

This proof may be extended to the 

general equation (104) given above, which 

expresses the value of any wave motion, 

and it can be shown that the area of its 

polar diagram, plotted as explained above, 
is 





A, = ; (A? + BY + CO? + 
a ee +U?+...) (108) 
therefore,— 
[mean]* y = .6366 A, (107) 





THE STEAM TURBINE—I.* 


BY FRANCIS HODGKINSON. 


The earliest records of steam engineer- 
ing are to be found among the relics of 
ancient Egypt. About 120 B. C. Alex- 
andria was at the zenith of her civiliza- 
tion. At this time Hero, probably con- 
temporary with Euclid and Archimedes, 
wrote his celebrated work, “Spiritalia Seu 
Pneumatica.” In it he described several 
forms of mechanical apparatus. The use 


of the steam jet for accelerating combus- 
tion; the expansion of air when heated 
in a closed vessel; several forms of steam 
boilers; various hydraulic apparatus for 
opening and closing temple doors. 


The 
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sibilities of a reaction steam turbine, con- 
structed one on the lines of Hero’s engine. 
The sphere was replaced by two hollow 
oval sectional arms, mounted upon a hol- 
low shaft, with jets at the outer ends, 
through which the steam issued tangen- 
tially to the plane of motion. The whole 
was enclosed within a cast-iron case and 
connected to a condenser. 

With 100 pounds per square inch at the 
jets, and 26 inches vacuum in the ex- 
haust casing a speed of 5,000 revolutions 
per minute was attained and 20 horse- 
power developed. The consumption of 
steam was 40 pounds per brake horse- 
power. 

It is not a little remarkable that the 


© 








Fig. 


most interesting among all these is de- 
scribed a reaction steam turbine. It con- 
sisted of a boiler, above which is a sphere 
mounted upon two trunnions. By means 
of these, steam is admitted to the interior 
of the sphere. On the equator were at- 
tached two bent pipes, such that the issu- 
ing steam reacted upon the sphere and 
caused it to revolve about its trunnions. 

It is unknown whether this engine was 
ever more than a mechanical toy, although 
it is very possible it may have been used 
by the priests for driving so-called magi- 
cal apparatus where high speed was -de- 
sirable. 

The next turbine, capable of any prac- 
tical development, and which may be re- 
garded as the forerunner of the de Laval 
turbine, was invented by Bianca in 1629. 
It consisted simply of a jet of steam im- 
pinging upon the vanes of a paddle-wheel 
and blowing it around. 

A century later, 1705, the reciprocating 
engine appeared, and from that time until 
the last few years, practically nothing was 
done in the development of steam turbines. 

Before leaving this brief historical re- 
view, it is interesting to record. that Mr. 
Parsons, with a view of exploring the pos- 
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water turbines also apply to steam tur- 
bines. The buckets and guides must have 
as little skin friction as possible, and so 
arranged that the acting fluid may strike 
without sudden shock, and have its direc- 
tion of motion changed without sharp 
angular deflections. One difficulty, how- 
ever, presents itself, and is due to the 
tremendous velocity of steam as compared 
with that of water under ordinary heads. 

The laws governing the best velocity of 
buckets are the same as for water-wheels. 
In the impact turbine the ideal condition 
is when the peripheral velocity of the 
buckets is one-half that of the fluid com- 
prising the jet. In the reaction turbine 
this velocity must be equal to that of the 
jet in order to give us this ideal condition. 
Now with high-pressure steam discharging 
into a vacuum the velocities obtained arc 
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latest development of steam engineering 
should be returning to the earliest form of 
engines of which we have record. It is 
still more remarkable that the engine, as 
described by Hero, had greater economy 
than any steam engine produced for 18 or 
even 20 centuries later. 

The fundamental principle of the steam 
turbine in contradistinction to the recip- 
rocating steam engine lies in the fact that 
the latter does work by reason of the static 
expansive force of the steam acting behind 
a piston, while in the former case the work 
is developed by the kinetic energy of parti- 
cles of steam which are given a high ve- 
locity by reason of the steam expanding 
from one pressure to a lower. 

Steam turbines may be divided into 
three classes : 

1. Impact, of which Bianca’s is an ex- 
ample. 

2. Reaction, of which Hero’s is an ex- 
ample. 

3. A combination of both of these, of 
which Parsons’s is an example. 

It is proposed in this paper to deal only 
with the two forms which have attained 
some degree of commercial success ; name- 
ly, the Parsons and the de Laval, partic- 
ularly the former. 

The general principles made use of in 
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Fic. 2,—TuHeE STEAM TURBINE—EXPLORING GAUGE. 


from 3,000 to 5,000 feet per second, as cal- 
culated by Zeuner’s formula. 

A turbine, therefore, built on the lines 
just enumerated would have peripheral 
velocities far beyond the limits of strength 
of material. As an example, a 10-inch 
Hero’s engine would revolve at 75,000 
revolutions per minute. 

The de Laval turbine, shown on Fig. 1, 
consists of a divergent nozzle which di- 
rects the jet of steam upon suitably formed 
buckets A which are attached to the peri- 
phery of a revolving wheel. The outer 
edge of the buckets is shrouded by a steel 
ring B which prevents the centrifugal 
escape of the steam. The unique features 
of this turbine are the nozzle and the 
means by which the wheel is enabled to 
revolve upon its axis of gravity. 

With regard to this latter point a diffi- 
culty always arises in attempting to re- 
volve a body at a high rotative speed. It 
is essential in the first place that the body 
be accurately balanced, but in spite of all 
care this can not be attained with absolute 
accuracy. The result is that with ordi- 
nary shaft and bearings, tremendous vibra- 
tions would be set up that would probably 
result in eventual rupture of the shaft. De 
Laval overcomes this difficulty, however, 
by mounting his wheel near the centre of 
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a long, light shaft C capable of being con- 
siderably bent and returning to its origi- 
nal form. The shaft is mounted upon 
bearings of ordinary construction. This 
flexibility enables the forces set up by the 
revolving wheel to deflect the shaft and 
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Fic. 3.—THE STEAM TURBINE. 


enable the former to revolve about its axis 
of gravity. 

The nozzle is divergent. In it the whole 
expansion of the steam is carried out. 
The steam at the mouth of the nozzle has 
the same pressure as the exhaust. In 
other words, the steam has its energy com- 
pletely transformed into mass and velocity 
by the time it comes in contact with the 
buckets. 

This brings up another feature of the 
turbine, and is, that, with the exception of 
the nozzles and the throats of the nozzles, 
no parts are subjected to steam pressure. 
[t is well known that the velocity of steam 
flowing through an orifice, from a greater 
to a lesser pressure, increases as the dif- 
ference of the pressure increases, only up 
to a certain limit. This limit is reached 
when the lower pressure becomes less than 
fifty-six one hundredths of the higher. Be- 
yond this, however much the steam press- 
ure is increased, the velocity of steam re- 
mains practically the same—about 1,476 
feet per second. This limit of velocity is 
an anomaly, which seems to have been 
never satisfactorily explained. It is prob- 
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ably due to the fact that the pressure in 
the centre of the throat is not the same as 
in the surrounding medium. The jet, 
after passing the throat, suddenly expands 
and the change of direction of the fluid 
particles gives rise to centrifugal forces. 
Experiments all show that a jet, discharg- 
ing from a reservoir of high pressure into 
a lower pressure, where the difference is 
greater than 56:100, that the pressure in 
the throat of the nozzle is always equal to 
fifty-six one hundredths of the absolute 
pressure of the reservoir, no matter how 
great may be the difference between the 
two pressures. 

The action of steam in the nozzle may 
be shown by further illustration. 

In this case if the reservoir were filled 
with water the velocity issuing would be 
found by the formula}V? = 2 g h where his 
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Fie. 4. THe STEAM TURBINE. 


the actual feet head of water above the 
nozzle. In the case, however, of the fluid 
in the reservoir being steam or gas instead 
of water, h must be changed to an ideal 
head, which is the column of fluid nec- 
essary to give the given pressure at the 
level of the nozzle. This ideal head is 
equal to the feet head of water necessary 
to give the pressure, multiplied by the 
density of the water and divided by the 
density of the fluid in the reservoir. This 
formula, however, is only approximate, 
and is only good up to the before-men- 
tioned limits. 

With small differences of pressure, such 
that P,, is greater than .56P,, the fluid 
will issue with a velocity varying with the 
square root of the ideal head, which will 
increase as the difference of pressures in- 
crease, until we reach the before-men- 
tioned condition of maximum discharge, 
and up to this point the steam will issue 
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from the nozzle in substantially straight 
lines; this of course providing the nozzle 
has a well-rounded entrance, and is not 
a condition that might be termed “an ori- 
fice in a thin plate.” 

When the pressure is increased beyond 
this, the steam expands partially outside 
the nozzle, and the particles cease to issue 
in a straight line as before. This subse- 
quent expansion is taken advantage of by 
de Laval by means of his divergent noz- 
zle, which is of the form shown in Fig. 1. 

The throat is at D, having a well- 
rounded entrance, and from there on the 
nozzle diverges. The relation of the area 
of the outlet at E to the area of the throat 
at D should satisfy the equation: 





¥. We — F, W, 
wr 
F,, = sectional area of the throat. 
Fy, = “ “ « ~ @ta 
W,, = velocity of steam at throat. 
Ww= «© « & € outlet. 
Vin = specific volume of steam at inlet. 
V, — ““ “é “é sé “é outlet. 


This equation simply states that equal 
weights of steam pass at both the throat 
and the outlet in equal intervals of time. 

Practically a nozzle must be made with 
the area at the exhaust end as small as pos- 
sible, for the sake of getting the greatest 
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velocity, but just so large that the pressure 
will not be higher than that of the exhaust 
pipe. 

The best length of nozzle is hard to de- 
termine. If too long there will be consid- 
erable loss of velocity due to skin friction. 
At the same time it must be long enough 
to admit of proper expansion of the steam. 
The best shape of the divergency has been 
the subject of investigation by various ex- 
perimenters, in order to give the best ex- 
pansion curve, regarded as a single par- 
ticle. The writer's opinion is thai the 
best results in this respect are obtained by 
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a nozzle whose section is very near an 
ellipse. 

The investigation of the performance 
of steam nozzles is particularly interest- 
ing, the apparatus usually employed is 
shown in Fig. 2. 

The nozzle for the experiment is at A; 
the steam entering at B_ discharges 
through the nozzle directly into the ex- 
haust pipe. At C is provided a small 
searching-tube, sealed at one end and with 
a minute hole D some distance from this 
end. At the other end is provided a suit- 
able pressure gauge or mercury column. 
Means are provided for sliding the search- 
ing-tube with its pressure gauge back and 
forth, when pressures may be read with 
the hole in the searching-tube in different 
positions throughout the length of the 
nozzle. From these figures a curve of 
pressures may be developed and from this, 
together with knowledge of the weight 
of the steam passing the nozzle per unit 
of time and the exact form of the nozzle, 
a second curve may be developed which 
will give some idea of the velocities of the 
fluid. 

The curves on Fig. 3 give an example 
of this. They have, however, been devel- 
oped theoretically on a basis of adiabatic 
expansion, that all the energy of the steam 
between the limits of pressure; viz., 150 
pounds gauge pressure and 26-inch vacu- 
um has been converted into velocity and 
that there are no losses due to skin fric- 
tion or through loss of pressure by low 
coefficient of efflux. This coefficient of 
efflux is a feature of the entrance to the 
nozzle and varies from 50 per cent in an 
orifice in a thin plate to 98 per cent in a 
well-rounded orifice, as is shown in Fig. 3. 

The pressure curve is an adiabatic ex- 
pansion line from the throat to the outlet, 
and the pressure of the throat .56 times 
the absolute pressure of the steam before 
entering the nozzle. 

The velocity at the mouth of the nozzle 
is shown to be 3,810 feet per second and 
982 pounds steam passing per hour; diam- 
eter of throat, four tenths inch; theoreti- 
cal horse-power, 111.5. 

In actual practice as much steam as 
this could not be made to pass for the 
reasons just given, so the nozzle would re- 
quire some modification in consequence. 

Of course, in these investigations allow- 
ance must be made for the area of the 
searching-tube. Fig. 4 shows an actual 
example of a nozzle designed for discharg- 
ing into vacuum, but used for discharg- 
ing into atmospheric pressure, and shows 
how the steam reaches near the condition 
of vacuum near the outlet and afterwards 
rises to the exhaust pressure. 
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This feature is, to a certain extent, 
taken advantage of in a de Laval turbine, 
designed for running non-condensing. 
The nozzle is slightly over-compounded so 
that the wheel may revolve in a partial 
vacuum. Some gain in economy is the re- 
sult, by reason of the wheel revolving in 
a less dense medium. 
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Fic. 7.—THE STEAM TURBINE. 


Fig. 5 shows rather a curiosity. This 
form of nozzle was suggested as being 
as suitable as any that might have care- 
fully constructed curved walls, and that 
the steam itself would take the correct 
passage and give the same results, so long 
as the correct ratio of throat area and 
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outlet area were maintained. It will be 
observed how the pressure line forms 
waves, which exactly correspond with some 
lines shown in the nozzle, which appear 
as though the steam particles fall very 
near to the exhaust pressure immediately 
on leaving the throat. They strike the 
walls and rebound, meeting together at 
the point A, when they form a point of 
pressure, again striking the walls at B, 
meeting again at C, and so on. 

In the de Laval turbine, the nozzles are 
set at an angle of 20 degrees with the 
plane of motion of the buckets, which is 
as accurate an angle as is possible. 

The action of the steam on the buckeis 
may be shown by the diagram of parallelo- 
gram of velocities, Fig. 6, which shows 
an ideal condition which could seldom be 
obtained in practice. 

V is the direction and velocity of the 
steam issuing from the nozzle. 

Vo is the velocity and direction of the 
buckets. 

Component V, is the relative angle and 
velocity with which the steam strikes the 
bucket. 

V, is the relative direction and velocity 
of the steam leaving the buckets. 

V; is therefore the absolute direction 
and velocity of the steam leaving the 
buckets. 

It will be observed here that V; is a 
horizontal line, so that the combination is 
one of maximum efficiency, the only losses 
being due to the angularity of the nozzle. 

By reason of the tremendous velocities 
of steam, a diagram, similar to Fig. 7, 
is what is generally obtained in practice. 
It will be noted that the angle of the 
bucket at the entrance corresponds with 
that of the component V,. It is usual 
to have the angle of outlet making an 
angle with the plane of motion equal to 
that of the inlet with the same plane, 
thus taking away practically all end 
sizes, are equipped with several nozzles, 
thrust. 

These turbines, especially the larger 
sizes, are equipped with several nozzles, 
some of which are provided with independ- 
ent stop-cocks, such that the number of 
nozzles in operation may be adjusted to 
suit the condition of running, in order to 
obtain the most suitable steam pressure 
in the throats. 

These turbines are essentially of very 
high speed. The smaller sizes run about 
30,000 revolutions per minute, and are 
geared down to about 3,000; the larger 
sizes about 10,000 revolutions per minute. 
The peripheral speed of the wheel is 
usually from 600 to 1,200 feet per second. 
The reduction of speed is accomplished by 
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means of a pair of helical spur gears with 
the angle of helix 45 degrees. 

These gears form by far the biggest 
part of the whole outfit. The remain- 
ing portions of these turbines have no re- 
markable features. The regulation is ef- 
fected by means of a flywheel governor 
which is on the slower-running shaft and 
wire draws the steam at the admission. 

Some tests of a 10-horse-power turbine 
were communicated to the American So- 
ciety of Mechanical Engineers in 1896, 
‘n which the turbine described had four 
nozzles of .188 diameter and one of .157 
diameter of throat. The nozzles were two 
inches long from throat to outlet. 
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exhaust chamber B. The blades are 
shown in Fig. 15, the steam passing first 
a set of stationary blades and impinging 
on the moving blades, driving them 
around, and so on. The areas of the pas- 
sages increase progressively in volume, 
corresponding with the expansion of the 
steam. They will, however, be described 
more fully later. On the left of the steam 
inlet are shown revolving balance pistons 
C, C and C, one corresponding to each of 
the cylinders in the turbine, which, ac- 
cording to size, may be one, two, three or 
four in number. The steam at A presses 
against the turbine and goes through do- 
ing work. It also presses in the revers® 
























































Fie. 8—THE STEAM TURBINE—AMERICAN Parsons TYPE. 


The speed of the turbine was 23,771 
revolutions per minute, reduced by gear- 
ing to 2,400, the economy full-load, non- 
condensing was 47.8 pounds per British 
horse-power. The economy is by no 
means bad when the small power of the 
outfit is considered. 

In December, 1899, some tests were 
made in France, under the following con- 
ditions: 192 pounds boiler pressure, with 
69 degrees Fahrenheit of superheat ; mean 
horse-power, 307.8; revolutions per min- 
ute, 772. The consumption of steam was 
13.92 pounds per effective horse-power. 

The first Parsons steam turbine and 
generator was built in 1884. It devel- 
oped 10 horse-power at 18,000 revolutions 
per minute. It ran for several years in 
Gateshead-on-Tyne, England, supplying 
current for the manufacture of incan- 
descent lamps. It is now in the South 
Kensington Museum. It consisted of two 
groups of 15 turbines each, the steam 
entering between them and passing in op- 
posite directions through each group. 

Fig. 8 is a general longitudinal section 
through a Westinghouse-Parsons steam 
turbine. The steam enters at the gov- 
ernor valve and arrives at the chamber A, 
and passes out to the right through the 
turbine blades, eventually arriving at the 


direction, but can not pass the piston C; 
but at the same time the pressure, so far 
as the steam at A is concerned, is equal 
and opposite, so that the shaft is not sub- 
jected to any end thrust. 

The pressure D is equal to that at E 
by reason of the balance port F, so, sim- 
ilarly, so far as the steam pressure at E is 
concerned, there is no end thrust. This 
same fact also applies to G. 

The area of the balance pistons is so 
arranged that no matter what the load 
may be, or what the steam pressure or 
exhaust pressure may be, the correct bal- 
ance is preserved and the shaft has no end 
thrust whatsoever. 

At H is shown a thrust bearing, which, 
however, has no thrust to take care of, 
but serves to maintain the correct adjust- 
ment of the balance pistons. 

The thrust bearing is in two halves, the 
lower half capable of adjustment in one 
direction, the upper one im the reverse. 
The balance pistons never come in 
mechanical contact with the cylinder, and 
consequently there is no friction. The 
thrust bearing has ample surface, and be- 
sides is subjected to forced lubrication 
and does not wear. The adjustments once 
made always remain good. 

There is obviously some leakage past 
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the pistons, but it is found to be very 
small. Centrifugal force seems to have 
something to do with keeping down this 
leakage. The particles endeavoring to es- 
cape have to pass radially inwards in go- 
ing through the small clearance. It is 
supposed, then, that the rapidly revolv- 
ing pistons have the effect of throwing 
outwards the particles with which they 
come in contact by reason of skin fric- 
tion, so that the particles being slung 
outwards tend to oppose the escape of the 
particles inwards. This theory, however, 
is somewhat imaginary, but in view of the 
economy obtained, the leakage can not be 
very great. 

At K is a pipe connecting the back of 
the balance pistons at L with the exhaust 
chamber (see Fig. 8) to ensure the press- 
ure at this point, being exactly the same 
as that of the exhaust. 

At J are shown the bearings. They 
are unique in construction. The bearing 
proper is a gun metal sleeve, which is pre- 
vented from turning by a loose-fitting 
dowel. Outside of this are three con- 
centric tubes, having a small clearance be- 
tween them. This clearance fills up with 
oil and permits a vibration of the inner 
shell, at the same time restraining same. 
The shaft, therefore, revolves about its axis 
of gravity instead of the geometric axis, 
as would be the case were the bearing of 
every-day construction. The journal is 
thus permitted to run slightly eccentric, 
according as the shaft may be out of bal- 
ance. This form of bearing in a very re- 
markable manner performs the functions 
of de Laval’s slender flexible shaft. But 
in this case the shaft is built as rigidly as 
possible, so is not liable to crystallization, 
which would result in eventual rupture. 

The bearings have ample surface, are 
continuously lubricated under pressure, 
and it has been found in practice that 
they do not wear. They are surrounded 
by an outer cast-iron sleeve, in which are 
fitted keys which may be shimmed up and 
permit any adjustment of the position of 
the shaft relative to the cylinder. 

At R, Fig. 8, is shown a flexible coup- 
ling, by means of which the power of the 
turbine is transmitted. In small sizes the 
two shafts have a square cut on the ends, 
the coupling itself somewhat loosely fitting 
over these. In larger sizes it is generally 
a modification of this arrangement. 

The governor gear and oil pumps gen- 
erally receive their motion by means of a 
worm-wheel, gearing into a worm-cut on 
the outside of the coupling. 

At N is an oil reservoir into which 
drains all the oil from the bearings. From 
there it runs into the pump M to be 
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pumped up to the chamber O, where it 
forms a static head which gives a contin- 
uous pressure of oil to the bearings. The 
pump is single-acting of the simplest pos- 


sible construction that will not become de- 


ranged. The oil runs in by gravity, so 
that it is unlikely to fail to continue 
pumping. 

A by-pass valve is provided, shown at 
P, which admits high-pressure steam by 
means of port Q to the steam space E. 
By opening this valve as much as 60 per 
cent overload may be obtained, and in 
the case of turbines operating condens- 
ing full-load may be obtained should the 
condenser be at any time inoperative, due 
to any cause, and the turbine allowed to 
exhaust into the atmosphere. Naturally, 
the effect of opening the by-pass valve is 
to reduce the economy to an extent that 
will be seen later when discussing econ- 
omy. 

The glands consist of packing rings set 
in grooves cut in the shaft. The rings 
press outward and remain stationary. 
Any form of frictionless packing neces- 
sarily leaks a little. In the case of the 
turbine exhausting into a vacuum a little 
live steam is admitted between the rings 
by means of a small reducing valve, so that 
the leakage consists of a negligible quan- 
tity of live steam, instead of air, which 
would impair the vacuum. 

In case of the turbine exhausting against 
anything above atmospheric pressure, a 
small ejector is provided, which drains the 
leakage steam from between the packing 
rings and allows it to drain through a suit- 
able drain pipe instead of escaping into 
the engine room. 

a en 

An electrical plant is being installed in 
the locomotive works of the Austro-Hun- 
garian State Railroad Works, at Vienna, 
and will consist of a three-phase, 300- 
kilowatt generator, direct-coupled to a 
compound condensing steam engine, the 
generator making 125 revolutions per 
minute, at 200 volts tension. _ For repairs, 
or other minor work, a 60-horse-power 
generator has been provided. Forty mo- 
tors, ranging from one-half to 30 horse- 
power apiece, will be installed, with a 
total capacity of 400 horse-power. All 
the machinery will be driven by electricity 
and the works lighted by 40 arc and 250 
incandescent lamps. 
-- 


An electric railway is 


now being pro- 
moted by Senor Luis Rouviere, of Bar- 
celona, Spain. If the project goes through, 
the road will be laid from Lerida to the 
French frontier and the necessary energy 
will be generated by means of water- 
power. 
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Electrical Engineering in the Florida 
Agricultural and Mechanical College. 


The Florida Agricultural and Mechan- 
ical College is situated at Lake City, Fla., 
and is one of the newer types of industrial 
colleges that have sprung up of late years 
in the southern states. The department 
of physics includes that of applied elec- 
tricity and is under the chargeof Professor 
J. M. Young. The course is hardly prop- 
erly called one in electrical engineering, 
but rather a course in applied electricity. 
Three hours per week are given to the 
study of electricity during the last two 
terms of the senior year, the subject being 
taken up on the completion of advanced 
work in physics and following it as a 
proper continuation. A good understand- 
ing of the elements of analytical 
geometry and the calculus is requisite 
for the course. Twice a week an after- 
noon is devoted, as are also two hours 
on Saturday, to laboratory work. The 
dynamo laboratory is equipped with 
three generators and power is supplied to 
it by a counter shaft and also by a gaso- 
line engine. In connection with this 
room is a workshop in which students are 
instructed in the winding of magnets, ar- 
matures and other practical exercises, in- 
cluding house-wiring. 

Among recent additions to the equip- 
ment may be mentioned Rowland D’Ar- 
sonval galvanometers, with damper and 
ballistic coils, Willyoung magnetometer, 
Kelvin current balance, Siemens electro- 
dynamometers of several capacities, Wes- 
ton and Whitney portable instruments, 
three powerful electromagnets of different 
sizes, Ryan spiral coil voltmeters, Deprez- 
D’Arsonval dead-beat reflecting galvanom- 
eter, Wheatstone bridges of Queen and 
Willyoung patterns and a complete X-ray 
plant. 
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Northwestern Electrical Association. 


The ninth annual convention of this 
association will be held at the Hotel Pfis- 
ter, Milwaukee, Wis., commencing on 
Wednesday morning, January 16, 1901. 
Reports and papers on subjects of special 
interest to central station men will be 
read and discussed. The hotels and rail- 
roads have made special rates for the occa- 
sion, and a large attendance is expected. 
For rooms, exhibit space, etc., apply to 
Manager Hotel Pfister; and for wiring, 
current, etc., for exhibits, to Mr. O. M. 
Rau, 451 Broadway, Milwaukee. For in- 
formation as to railroad rates, special train 
and car arrangements, address Mr. James 
Wolff, chairman, 320 Dearborn street, 
Chicago. An attractive entertainment 
programme has been arranged, and a 
pleasant and profitable time is assured to 
all who attend the convention. The as- 


sociation extends a cordial invitation to: 


all electrical men. 
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PERSONAL. 

Mr. Charles A. Tinker, general super- 
intendent of the Western Union Tele. 
graph Company, New York city, has so far 
recovered from a recent attack of typhoid 
fever as to be able to go to Atlantic City, 
N. J., where he will recuperate. : 


Mr. Frank C. Mason, general superin- 
tendent police telegraph, Brooklyn, N. Y., 
read a paper in Charleston, 8. C., before 
the fire department convention in that 
city, on December 13. The paper was 
entitled “The Fire Departments of Our 
Cities,” and was enthusiastically received. 


Mr. V. H. Yarnell, who has been iden- 
tified for many years with the electrical 
industry, has accepted a connection with 
Mr. John T. McRoy, the manufacturer of 
McRoy conduits. Mr. Yarnell will be 
active in the eastern states and in Penn- 
sylvania, New York and Virginia. Mr. 
McRoy’s New York office is 302 Broadway 
—the western office is 138 Washington 
street, Chicago. 


Mr. Edwin R. Weeks, ex-president of 
the National Electric Light Association, 
and for many years at the head of the 
electric lighting interest of Kansas City, 
Mo., has decided to devote himself to 
electrical engineering and has opened an 
office in the new Nelson Building, in Kan- 
sas City. Mr. Weeks is a man of ability 
and standing in his profession. The 
ELECTRICAL REVIEW extends its best wish- 
es for his continued success in the con- 
genial line of work he has decided to fo!- 
low. 
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A consolidation of all the railroads in 
Cuba is said to be planned by the Canadian 
syndicate whose incorporation was recently 
noted in the ELECTRICAL REVIEW, and when 
the plans of the corporation are complei° 
electric power will be substituted for steam 
throughout the island. Sir William Van 
Horne has been in Cuba for some time 
and has already obtained the old Santiazo 
city street railway franchise and the local 
water and light plants and will substituic 
in that city a thoroughly modern electric 
system. Among other cities included in 
the company’s plans are Santa Clara, 
Puerto Principe, Sancti Spiritus, Cienfue- 
gos, Sagua la Grande, Cardenas, Colon, 
and many others. 

Plans have been received by the Seattle, 
Wash., electric company for its new cen- 
tral power-station, which will be erected 
next year at a cost of between $750,000 


and $1,000,000. Bids will be received 
until January 1, and it is stated that a few 
days after that date the contract will be 
let. 
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NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXII—X-RAYS LIGHT APPARATUS 
FOR PHYSICIANS IN THE COUNTRY 
AND OTHERS.* 


In Figs. 84 and 85 is shown a later 
form of tube ‘holder. It is provided 
with a spirit lamp. With this the tube 
can be made hot before exciting it, a mat- 
ter of consequence when the initial resist- 
ance is high. The cover of the box is 
hinged, the sliding plate holding the Tesla 
screen and the diaphragm plate forming 
part of it. The box takes two as well as 
three terminal tubes. If, as nearly every 
one believes, X-light is responsible for the 





Fic. 84.—Tusne Houper. 


yurns, then this is an additional reason for 
ilways using an enclosed tube, for in this 
way the patient and physician are mostly 
protected from the light. In earlier notes 
[ have said all that seems at present neces- 
sary on the subject of tubes and now I 
wish to consider generators, and the modi- 
fications which the commercial ones need 
to fit them for exciting X-light tubes for 
use with the fluoroscope, for the future 
of X-light in medicine lies largely in the 
results which will be obtained with this 
instrument. The first requisite is an ap- 
paratus which will give a powerful light 
under perfect control both in quality and 
intensity. To throw some light on this 
problem for Dr. Williams, I built the most 
powerful influence machine which has yet 
been constructed. This machine, which 
has 16 plates averaging nearly two metres 
in diameter, has proved to be a satisfac- 
tory apparatus for producing X-light and 
is the best generator for hospitals where 
cost and size are not important. Con- 
structing the machine myself the cost 
($2,000) was probably greater than that 
of duplicating it. Messrs Oelling and 
Heinze believe that this cost could be re- 
* Concluded from page 666. 


re 
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duced to about $1,700. The floor space 
required for the machine is 10 by 6 feet. 
The height 10 feet. There is no other 
form of generator at present known that 
can compare with such a machine in the 
steadiness of the X-light from a tube ex- 
cited by it, though I hope a modification 
of Trowbridge’s storage system, which is 
being constructed for me, will equal it in 
this respect as it would be more portable 
and less expensive, but greater attention 
to the resistance of the tube will be re- 
required, see Note xcix. The next most 
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used in therapeutic work, one can not 
appreciate the importance of these move- 
ments on a powerful coil both for X-light 
and electro-therapeutical purposes, except 
by actual observation. The material of 
the tube separating the primary from the 
secondary is a matter of importance. I 
desire often to use 1,400 watts in the pri- 
mary. With a powerful coil the induced 
current smashes through hard rubber and 
glass. Mica (micanite) is therefore bet- 
ter. 

The method of arranging the sections 
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satisfactory generator is a coil which I de- 
signed for Dr. Williams. With it can be 
obtained all the various forms of currents 
used in electro-therapeutics and called by 
such odd names as “static induced,” 
“faradic,” “franklinic,” and others. The 
coil gives a one-centimetre spark of small 
capacity, or a 43-centimetre spark of large 
capacity, or any potential between the 
two, by simply moving two handles within 
reach of the physician. This great 
flexibility in potential and amperage 
makes the coil useful for exciting X-light 
tubes, for the light is under control. 

A coil of this type is shown in Figs. 86 
and 87. The description begins with the 
primary. By means of two handles at- 
tached to this and placed within reach of 
the physician while making an examina- 
tion of treating a patient, the output of 
the coil can be controlled by changing the 
position of the secondary in the field of 
ether strain produced by the primary. 
One handle causes the copper wire of the 
primary to vary its position in relation to 
the secondary. The other allows the core 
to be moved partly out, withdrawn, or 
another put in its place. Though familiar 
with similar adjustments in the feeble coils 


of the secondary differs from that in other 
coils. The sections are independent of the 
tube surrounding the primary. The tube 
may at any time be withdrawn to remove 
a section of the secondary. Each section 
is separated from the next by plates of 
mica and can be removed by simply draw- 
ing out the tube enough to free it. The 
wires from every seventh pair of sections 
are brought up to a brass ball in a glass 
or mica plate extending the length of the 
coil. By means of the adjusting rods 
shown in Figs. 86 and 87, any number of 
sections of the secondary from 7 up to 
196 can be used. To vary the amperage 
with any of these degrees of potential 
the movements of the primary already 
mentioned suffice. It is interesting to see 
the output of the coil reduced by these 
means from a roaring torrent capable of 
killing a man, to a little spark hardly felt 
when the current passes through the body. 
By removing the caps of the Leyden jars, 
putting in their places hard rubber rings 
supporting the high-frequency coil, we get 
this form of current for therapeutic work, 
and adapt the coil to a very important 
future field of electricity in medicine. 
With the electrolytic break invented 
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by Spottiswoode in 1865 and familiar to 
those who have studied the early literature 
of vacuum-tube work a large amount of 
current can be sent through the primary 
of a coil. As a result the resistance of 
tubes soon falls, the light in consequence 
becoming of a character that does not 
properly illuminate the fluorescent screen. 
To overcome this a spark gap is used in 
series with the tube answering the purpose 
roughly for a time. Then, as the resist- 
ance continues to fall, the spark gap must 
be made longer to keep the character of 
the light constant. It then becomes so 
unsteady as to be unsuitable for the fluoro- 
scope. The same difficulty is also encoun- 
tered with a powerful static machine. To 
overcome it multiple spark gaps must 
be used. Consult here Notes xlv and 
Ixxii. I do not know who first used more 
than two spark gaps in series with an 
X-light tube. The idea came to me 
through Mr. Nado Soracio, who used 
three. I increased the number to 14 on 
the static machine shown in Fig. 83. For 
a generator of this size, however, the dou- 
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the spark gaps to prevent noise. When 
so enclosed the hard rubber took fire and, 
becoming a good conductor, short cir- 
cuited the spark gaps. A glass tube was 
then used, the balls being fastened into 
holes drilled in the glass. When glass 
is so drilled it is apt afterward to break. 
This form was abandoned, the balls being 
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usual types of generators in the market. 
The strips of mica carrying brass balls 
are enclosed in glass tubes, closed at one 
end by caps of hard rubber provided with 
brass balls projecting into the tubes and 
serving as the terminals for the coil. The 
other ends of the glass tubes are closed by 
caps provided with metal sleeves through 
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r 


VE 











Fic. 86.—UNIVERSAL Com. 


ble and adjustable spark gap shown in my 
note in the American X-Ray Journal for 
November, 1898, and in Fig. 83 answers, 
as such an apparatus has neither potential 
nor amperage enough to use tubes of as low 
resistance as are desirable to get the best 
light. Williams applied the idea of many 
spark gaps to his large static machine. 
The form he used was shown in the Scien- 
tific American for June 17, 1899. I ap- 
plied this construction to the static ma- 
chine mentioned in Note xxxix, enclosing 


supported by encircling rings. It was 
efficient but too expensive. The balls 
were next mounted on strips of mica, the 
strips being enclosed in boxes of prepared 
wood. Figs. 97 and 80 were then made 
of the arrangement, as it appeared to be 
satisfactory. After a time the spark be- 
gan to jump to the wood, at length car- 
bonizing it, thus the spark gaps were short 
circuited. Next the plan shown in Figs. 
81, 85, 86, 87 was adopted. It is effi- 
cient, cheap, easily applied to any of the 


which pass sliding brass rods terminating 
at their inner ends in brass balls, at their 
others in non-conducting handles. The 
figures (81 and 85) show this arrange- 
ment attached to a Ritchie coil. I have 
selected this coil for illustration because 
we owe to Ritchie the modern type of in- 
duction coil. Page invented the induction 
coil, developing it from the discoveries of 
Faraday, Henry, Sturgeon. Ritchie in- 
vented the method of winding the primary 
in sections, which is used by every maker. 
It was four years after Page’s coils were 
in use before Ruhmkorff made one as 
good, therefore induction coils if they are 
to bear the name of any man should have 
the names of Page and Ritchie. To adapt 
a Ritchie coil for work with the fluoros- 
cope the ordinary terminals are removed, 
new supports being attached, which end 
in sockets into which metal balls of vari- 
ous sizes may be set in order to vary the 
capacity to suit the requirements of the 
tube. The multiple spark gaps are sup- 
ported from the usual hard-rubber ends 
of the coil by posts of hard rubber termi- 
nating in rings of the same material. 
These rings support the glass tubes 
forming the exterior of the spark gaps. 
When the brass rods are pushed into the 
tubes they make contact with the balls 
forming the terminals of the coil. The 
current then comes through the rods to the 
tubes to the flexible connecting wires. 
One or more spark gaps may at any time 
be introduced by drawing out the rods. 
The current must then jump from one ball 
to another, the number being determined 
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by the position of the rods. There are 
many Ritchie coils in use and I hope the 
owners will apply this form of spark gap 
to them. Figs. 86 and 87 show the method 
I have used on my variable-potential coil. 
The handles controlling the spark gaps 
are in convenient positions for the physi- 
cian to operate them, thus controlling the 
light, without removing his eyes from the 
fluoroscope. This is a matter of prime 
importance. It is the custom to think 
that high potentials are not desirable for 





Fig. 88. 


X-light, that generators having six-inch 
sparks are sufficient, because tubes give 
the best light when they have a resistance 
of from two to four inches. Nevertheless, 
there is a great objection to such gener- 
ators as I have already mentioned in 
earlier notes. One objection I now re- 
peat. The amount of force sent into a 
tube to produce a strong light drives many 
particles into the circulation. The result 
of this increasing mist through which the 
cathode stream must force its way to the 
target to produce X-light is to cause the 
stream to strike with less force. Less 
X-light is therefore produced than under 
more favorable conditions, and finally none 
can be obtained. The tube must then 
be repumped or run for many hours until 
the particles have been driven into the 
glass, thus raising the resistance to the 
proper point for producing the light with 
the least expenditure of force. If the 
tube is attached to a generator of sufficient 
potential to allow the use of many spark 
gaps in series, then the low-resistance tube 
can be made to give an abundance of light 
of a beautiful quality for fluoroscopic 
work or for photography. 

This matter is illustrated in Figs. 88 
and 89. The subject was a piece of hen. 
The negative from which Fig. 88 was made 
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had an exposure of 28 minutes with a low- 
resistance tube and no spark gap. The 


negative from which Fig. 89 was made - 


was exposed 28 seconds with multiple 
spark gaps in series. The plates were 
taken from the same box, exposed at the 
same distance from the tube, which had 
remained excited during the interval be- 
tween the exposures, .a period of about 
two minutes. The tube had been excited 
continuously for three hours to get it into 
a fairly constant state. The only change 
in the conditions was the introduction of 
spark gaps when the second plate was ex- 
posed. The plates were developed to- 
gether in the same solution for the same 
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time. Though the first had 60 times the 
exposure of the second, no trace of an 
image was visible the negative developing 
as clear glass and therefore printing black 
as in the figure. The result would have 
been the same had the exposure been 28 
hours instead of minutes, for the tube 
was giving no X-light without spark gaps. 
In this connection I wish to state that a 
tube may not be giving any light visible 
in the fluoroscope and yet it may be 
capable of producing an image on a photo- 
graphic plate, which as well as other ex- 
periments, shows how important it is to 
find new fluorescent substances. No bet- 
ter illustration of the value of high-poten- 
tial generators should be required than 
these two pictures. 

If other proof is needed it may be found 
in the greater ease with which Dr. Wil- 
liams has been able to continue his classical 
work at the Boston City Hospital since my 
experiments showed to us the importance 
of high-potential generators and low-re- 
sistance tubes (that is, tubes so low as to 
be considered useless by others), for ob- 
taining a light under perfect control and 
having the proper quality to markedly 
differentiate tissues differing but little in 
density. Refer to Note x, ELECTRICAL 
Review for January 5, 1898, when the 
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matter was treated from a different point 
of view. 

Some one may ask why not insist upon 
obtaining from the makers tubes with 
stable resistances of the degree fitted for 
low-potential generators. Aside from 
what has already been said there is another 
reason. The terminals of such tubes are 
very dry. The sources of the cathode 
stream being partly dried up, the use of 
a regulator to bring fresh gas into the 
tube is sooner required or the tube must be 
heated. I like a tube that when run for 


an hour has no measureable air resistance, 
meaning by this one with less than a milli- 
metre. 


With such a tube I have the means 
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of sweeping through a great range in the 
character of the light by simply moving 
the spark-gap handles and the potential 
handles of my coil. In this way bright 
light may be suddenly evolved from in- 
tense darkness. The coil, to which I have 
given the name A-W-L, applied to the 
tubes described in earlier notes, was made 
for me by Oelling & Heinze, to aid Dr. 
Williams in his work at the Boston City 
Hospital. For interrupting the current 
in the primary I use the Heinze break 
made by the same firm. This is a modi- 
fication of the Spottiswoode break already 
referred to. The break has been sub- 
jected at intervals to the roughest use in 
my experiments during the past year. Its 
general form is evident from Fig. 90. By 
means of a motor, one or more platinum 
wires are caused to move in and out 
through orifices in glass tubes under 
proper solutions. This is the only elec- 
trolytie break which gives a sufficiently 
steady light for use with the fluoroscope. 
No break gives quite as steady a light as 
a powerful static machine, but this one is 
the best I have used and should have a 
wide introduction when its merits become 
known. 
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It is announced that private telegrams, 
“expressed in plain English,” may now be 
accepted for Ottoshoop, Lichtenburg and 
Zeerust. Imagine being compelled to use 
plain English to a place called Ottoshoop! 
—New York Press. 





624 





Views, News 
and Interviews 











The “electric explosion” noted in San 
Francisco daily papers as occurring in a 
building corner Sansome and California 
streets, was an explosion of gas. Elec- 
tricity does some queer things, but never 
“explodes.”—Mining and Scientific Press. 

A pleasant surprise was inaugurated by 
the Brooklyn Rapid Transit Company, 
Brooklyn, N. Y., during the recent cold 
weather in the shape of hot coffee for cold 
motormen and car employees. A man 
was stationed at the terminal of each line 
with a 10-gallon tank of coffee and every 
time a car arrived the conductor and 
motorman were given a steaming drink of 
the grateful refreshment. 

A report from Buffalo, N. Y., states 
that snow-fences are now being erected bv 
the International Traction Company all 
along its lines, which heretofore have been 
at the mercy of the elements during the 
Winter, especially in rural districts. 
The snow-plow was in almost daily use last 
Winter and the experiment was tried of 
having snow-fences between Buffalo and 
Niagara Falls with excellent results. This 
is what has led to their general adoption by 
the company. 

Every one familiar with western litera- 
ture remembers Bret Harte’s “White Cat,” 
the famous animal which ascended on a 
blast and “riz and riz.” Another cat has 
performed a feat of somewhat similar 
nature but with different consequences, as 
one afternoon it jumped into the flywheel 
of a large refrigerating company’s engine, 
and, as the engineer could not shut off the 
lights and stop the power of the plant, the 
animal was compelled to stay where it 
had gone for two hours and a half. On 
stopping the engine the cat was found 
alive, having traveled altogether about 73 
miles. “The public mind reposes in the 
fact that this cat came back to earth, while 
Harte’s cat never did.” 

Bribing a trolley car conductor is re- 
ported to be the newest way of success- 
fully accomplishing an elopement when an 
irate parent is trying to catch the car and 
put an end to the proceedings. - An oc- 
currence of this nature recently occurred 
on Long Island. The lovers were on the 
car and papa came chasing after it at top 
speed. He was gaining rapidly; the car 
was slowing down; the young man’s fears 
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were rising. With an inspiration worthy 
of the moment, the young man fished a 


. bill out of his pocket pressed it into the 


conductor’s hand, and he of the punch, who 
comprehended the situation in an instant, 


pulled the bell and away shot the car. 
The young man’s father-in-law arrived in 
time to see the parson give the young peo- 
ple his blessing. 


Sterling, Ill., is reported to be consider- 
ing trolley funeral cars which will be inau- 
gurated by the Illinois & Rock River Elec- 
tric Company. A trolley hearse will lead 
the train. The hearse will be jet black 
with heavy plate-glass sides, built after the 
conventional style, but shutting the motor- 
man entirely off from the interior of the 
car. The next car will be painted in 
black and gold, arranged in compartments. 
Just how patrons of this novel funeral ar- 
rangement will manage to get the coffins 
of their dead into the hearse in case the 
tracks for it are not laid past their doors 


is a matter of surmise, but it is probable 
that the crafty Illinoisians will manage to 
solve the problem in some manner. If 
they do not it will be a curious sight to 
see a coffin borne through several streets 
upon the shoulders of men to be at length 
put into the trolley hearse. 


A rather curious method of burglar- 
catching was resorted to by an ingenious 
maid servant recently in New York city. 
While in pursuit of her household duties 
the maid noticed a man’s foot inside the 
clothes closet. She did not scream, 
neither did she jump at the door, nor shut 
it with a bang; instead, she took a broom 
and began to sweep that corner of the 
room near the closet. Her approach was 
gradual and the sweeping was done so 
naturally that it would not have aroused 
the most suspicious burglar. At last the 
broom brushed the door gently but hard 
enough to close it to the fraction of an 
inch. With five or six more gentle 
sweeps that closet door was shut and 
almost latched, which she at length suc- 
ceeded in doing by gently pressing her 
arm against it. As the telephone in her 
house was so near the closet that the burg- 
lar would be able to hear her if she called 
for assistance, she bethought herself of an- 
other plan. In the back yard some tele- 


phone linemen were at the time making 
repairs on a wire that runs to another 
house in the block. She went out and 
spoke to them; they promptly tapped a 
wire, attached a testing instrument and 
called up one of the downtown exchanges, 
which in turn got the house owner, who in 
his turn called up police headquarters. 
From there the call was sent to the police 
station nearest the house and two police- 
men were sent around and got the man. 
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Automobiles 











Another probable revolution in the auto- 
mobile business is predicted from Millers- 
burg, Ohio, where a local electrician has 
invented an automobile propelled by a 
primary battery, into which the electrolyte 
is fed drop by drop. The inventor is al- 
ready (so the article says) in receipt of 
letters from manufacturers of these mi- 
chines, offering fabulous sums for the 


sole right to make them. “Mr. is a 
young man,” the article continues, an 
from the way he “fixed” the newspaper 
reporter, we infer that he is a very 
“promising” young man.—Horseless Age. 


The Automobile Club of America has 
appointed the following committees for 
the ensuing year: Contests and technical— 
C. J. Field, chairman, with power to ap- 
point four associates. Laws and ordi- 
nances—George F. Chamberlain, chair- 
man; James ©. Church and one to be 
named by the chairman. Runs and tours 
—Albert C. Bostwick, chairman; Dr. J. 
Grant Lyman, J. C. McCoy, George 
Isham Scott, Harrison K. Bird, W. E. 
Scarritt, J. Dunbar Wright. House com- 
mittee—Charles P. Doelger, chairman; 
Malcolm W. Ford, 8. T. Davies, Jr., J. M. 
Hill, Samuel H. Valentine. Library com- 
mittee—A. R. Shattuck, chairman; E. E. 
Schwartzkopf, F. W. Tousey. Member- 
ship— General George Moore Smith, 
chairman; Sydnev Dillon Ripley, J. M 
Ceballos, V. Everitt Macy. Auditing 


committee—George W. Young, chairman : 
J. Talbot Taylor, Warner M. Van Norden. 
Albany Post Road—J. M. Hill, chairman : 
Colonel John Jacob Astor, Amzi L. Bar- 
ber, Alexander Fabbri, Ernest G. Fabbri, 
S. T. Davis, Jr. Good roads—A. R. 
Shattuck, chairman; George R. Bidwell. 
Foreign relations — Clarence G. Dins- 
more, chairman; David Wolfe Bishop, J. 
Dunbar Wright. 


a 

It is stated by a railway journal that the 
electric conduit tramway which formed 
part of the British Westinghouse Com- 
pany’s exhibit at the Tramways and Light 
Railways Exhibition in London has been 
purchased by the London County Council 
and erected in the council’s yard at Cam- 
berwell. It will be used for training 


motormen to drive electric cars, and will 
enable the council’s engineers to carry 
out certain experiments, while coun- 
cilors will have an opportunity to see what 
an electric conduit tramway is like when 
laid under ordinary conditions. The car 
shown at the Tramways Exhibition has 
also been purchased, and the gas engine 
and generator have been hired until the 
council’s own station shall be available. 
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AUTOMOBILES AND CITY PAVETFIENTS. 


BY GEO. E. WALSH. 


One of the most important items in 

every city’s budget of expenses is that of 
street cleaning and repairs. So enormous 
are these items in a city like New York, 
vhere the traffic is constant and heavy, 
hat the street cleaning and repairing de- 
nartments receive more than their share 
\f public condemnation. The question of 
keeping the streets and avenues in proper 
repair is becoming more complicated each 
year because of the tendency to adopt 
more generally asphalt or Belgian block 
avements. The public demands these 
pavements in place of the old-time cobble- 
stones, but under present conditions 
the expense of maintaining asphalt or fine 
block pavements is growing almost too 
-apidly. 

The paving and cleaning of city streets 
must always have a direct relationship 
with the transportation vehicles which use 
the thoroughfares. Neither Belgian block 
pavements nor asphalt are suited to heavy 
trucking. The heavy loads break through 
and destroy both in a comparatively short 
time. Incidentally, it may be noted that 
on some of the principal thoroughfares in 
New York the attempt is made to regu- 
late traffic by forcing heavy trucks to 
keep off the asphalt, or, as in the case of 
the boulevard, to keep on one side nearest 
the curb. Despite this precaution, how- 
ever, which, at the best is difficult to en- 
force, the wear and tear on the smooth 
asphalt pavements are alarmingly great. 

The life of a city pavement varies some- 
what according to the traffic it must en- 
dure, but under ordinary conditions, as- 
phalt pavement should last 15 years, Bel- 
gian trap, 20, and best granite blocks 
cn concrete, 30 years. While these are 
(ne periods ordinarily set down, it is a 
‘act that some of the asphalt pavements in 
New York’s busy streets have to be re- 
newed every five and ten years. This has 
not been due to the neglect of the con- 
tractors or to the inferior quality of the 
materials used. It was due solely to the 
difficulty of preserving such pavement 
where the heavy traffic is constant and 
severe. 

The question of the relative cost of pre- 
serving the asphalt pavements and of 
keeping the streets clean is of particular 
importance just now in view of the unde- 
niable automobile boom. This boom to-day 
rests not so much upon the manufacture 
and sale of pleasure vehicles as upon the 
introduction of the light delivery wagons 
and the heavy motor trucks. The pleas- 
ure automobiles have come to stay, and 
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they have demonstrated their fitness in the 
last two years ; but the commercial vehicle 
is just beginning to establish its record. 
Its employment by the leading dry-goods 
houses in the city and by several of the 


_ express companies, testifies to its practical 


value. Indeed, the heavy electric vehicle 
for carrying large and heavy loads can be 
definitely demonstrated in figures to be 
superior in every way to trucks and other 
horse wagons. The light delivery elec- 
tric vehicles have been a part of our city 
street traffic so long that little interest is 
now excited by their appearance. But the 
modern motor truck from two to three 
tons in weight is something new enough to 
excite general interest. 

It is the difference betweer. the relative 
wear and tear on the street pavements of 
these modern trucks and the heavy horse 
trucks which forms important items of 
consideration for street departments of 
our cities. These heavy motor trucks are 
equipped with hard rubber tires, and with 
broad, flat ones at that. Their relative 
destruction to asphalt pavement has been 
recently tested in a series of experiments 
which tended to show that the wear and 
tear was fully 50 per cent less than that 
caused by an ordinary horse truck with flat 
iron tires. Naturally the friction caused 
by the iron-shod horses is entirely elimi- 
nated, and this of itself is quite a saving. 

In London, where the heavy motor 
trucks and large “auto” omnibuses have 
been in constant use for some time similar 
results have been observed. The London 
public service or electric cars are grad- 
ually taking the place of the old-time 
“bus,” which for generations past has 
been a feature of London streets. ‘These 
motor cars carry from 10 to 20 passengers, 
and they make twice the speed of the horse 
omnibuses. There are upward of 40 used 
in London and its suburbs, and they have 
given such satisfaction that double their 
number will probably be in operation by 
another year. But the feature of their 
public use is noticed in the reports of the 
city council, which intimates that their 
saving to the street cleaning and street 
repairing departments is large enough to 
warrant the city to recommend their use 
for all public purposes. Similar motor 
vehicles for public uses are in operation 
in Edinburgh, Lincoln and Leicester, 
where similar reports of their economical 
use to the city have been made. 

New York spends probably more money 
for her streets than any other city in the 
world. This expenditure includes the 
money for repairing and cleaning streets, 
and for opening and repaving old and 
new thoroughfares. Most of the streets 
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are paved with cobblestones, granite 
blocks or ordinary good stone blocks. 
These have been used in the past because 
of their durability. But the question of 
economy comes in now which makes it 
questionable whether asphalt will not in 
time displace most of these old-fashioned 
pavements. The cost of moving a ton of 
freight or any kind of load over different 
roads varies so greatly that it is impossible 
to ignore this factor. Thus to move a 
ton on a level grade at a speed of three 
miles an hour it requires a force of 224 
pounds on ordinary dirt roads. To move 
the same load at the same speed over a 
level street or avenue paved with cobble- 
stones a force of 140 pounds would be re- 
quired. Again on a road smoothly paved 


with square-edged cobblestones, carefully 
put down, a, force of only 75 pounds 
would be required to move the load, and 
on common macadam 64 pounds, and on 
very hard smooth macadam 46 pounds. A 
road laid with finest London stone blocks 
would still further diminish the amount 
of force required to something like 36 
pounds. The difference between these 
different surfaces is sufficient to show the 
immeasurable advantage of the best stone 
blocks, but when it is shown that a force 
of only 17 pounds is required to move a 
similar load over a level grade of asphalt 
it is pretty evident that this latter is 
bound to become the pavement of the 
future. Even on a smooth iron railroad 
the force required for this work is some- 
times as high as 10 and 12 pounds. 

Asphalt pavement thus offers advan- 
tages in the matter of economy of load- 
haul that must forever place it at the head 
of desirable city pavements. The only 
expense that in any way tends to neutralize 
this is that of repairing it, especially where 
the traffic is large and heavy. This item 
of expense can be materially reduced where 
motor trucks, with flat, hard rubber tires, 
are used for heavy vehicles, and the or- 
dinary automobiles for light delivery 
work and pleasure. 

There is the secondary consideration of 
the cost of operating electric vehicles in 
city streets that must also be mentioned in 
this connection. The electric motor trucks 
and automobiles are absolutely clean, and 
they leave no debris in the streets. With 
a city with only horseless vehicles used 
in its streets, the street cleaning depart- 
ment could almost go out of business. 
Enough could be saved in the street clean- 
ing and street repairing departments of a 
city like New York to endow several insti- 
tutions for public learning. Of course, 
such an ideal city must be only for the 
distant future, but when it does come the 
present wear and tear on city pavements 
and the accumulation of dirt and filth in 
the thoroughfares will all naturally be 
eliminated from the question, or reduced 
to such a small factor that they will hardly 
deserve more than ordinary mention. 
Meanwhile, the steady adoption of the 
electric vehicles for city use hastens the 
coming of the time. 
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Electric 
Lighting 


An electric lighting and railway fran- 
chise has recently been granted to Ed- 
ward P. Burch, of Minneapolis, Minn., by 
the city council of Everett, Wash. 


# 














At a recent meeting of the citizens of 
Woodstock, Ont., a by-law was passed pro- 
viding for the purchase and renewal of 
the present electric light plant for $30,- 
000. 


A contract has been signed by the town 
authorities of St. Paul, Neb., for electric 
street lighting, and work has been begun 
on the construction of the electric lighting 
plant at Madison, in the same state. 


The electric plant now in operation in 
Knightstown, Ind., has been offered to 
the city for $2,500 by its owners, and it is 
believed that the city will purchase it and 
endeavor to conduct a municipal lighting 
system. 


Covington, Ky., recently passed an 
ordinance providing for a bond issue of 
$75,000 to construct a municipal electric 
light plant. The ordinance only awaits 
the signature of the Mayor to become 
operative. 


A syndicate of Philadelphia and New 
York capitalists has purchased a site at 
Wymouth, N. J., on Egg Harbor River, 
for the purpose of erecting an electric 
power-house to supply Atlantic County 
with electricity. 

The Waterloo, Iowa, Gas and Electric 
Light Company has recently passed into 
the hands of a corporation which is backed 
bv the management of the Key City Gas 
Company. The incorporation articles of 
the new concern show $60,000 paid-up 
capital stock. 

Rumor has it that several Richmond, 
Va., capitalists are agitating the construc- 
tion and operation of an electric light 
plant and ice factory with a capacity of 
20 tons per day. At the present time 
Welsbach lights illuminate the streets in 
outlying districts. 

Berlin, N. H., will soon have another 
electric light and power system, whose 
energy will be supplied by the Gorham 
Electric Light and Power Company. 
Poles are already set for wiring and as 
soon as the necessary machinery is in- 
stalled the company will commence busi- 
ness. 

A movement for cheaper electric light- 
ing is being agitated by the Commercial 
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Club, of Springfield, Ohio. The present 
electric light company is paying good 
dividends on a capital stock of $200,000 
and a home company was asked for to 
compete with the present system in order 
to effect a more reasonable scale of prices 
for lighting the city. 

Mayor Hayes, of Baltimore, Md.,showed 
the representatives and counsel of the 
United Electric Light and Power Com- 
pany that the provision in the ordinance 
of estimates for an appropriation for light- 
ing the city precluded any possibility of a 
municipal lighting plant for Druid Hill 
Park, and the company will not make any 
further efforts in that direction. 


Oskaloosa, Iowa, has granted a fran- 
chise to the Oskaloosa Street Railway and 
Land Company for the erection of an 
electric light and heating plant, as well as 
a street car line from Oskaloosa to Beacon. 
The company is bonded to erect all plants 
within one year from the date of its char- 
ter, and the investments are said to mean 
improvements to the city valued at $100,- 
000. 


Cass Lake, Minn., will probably be 
lighted by electricity in a few days, 
and at least not later than New Year’s. 
The village would have been electrically 
lighted on December 1 had it not been that 
operations in the factory where the appa- 
ratus is being manufactured were unex- 
pectedly delayed. Work is now being rapid- 
ly pushed forward and the installation will 
be complete in a few days. 


Citizens of Alabama, Ind., are making 
a vigorous protest against the proposed 
establishment of a hot water and electric 
plant which the Home Heating and Light- 
ing Company proposes to install there. 
Property owners claim that the plant 
would seriously affect real estate values, 
and if the company refuses to consider the 
protest the board of public works will be 
asked to reconsider the franchise. 

For some time past there has been agi- 
tated in Glenville, Ohio, a proposition for 
the establishment of a municipal lighting 
plant, but at the last meeting of the town 
council, a 10-year contract was recom- 
mended, by virtue of which the village 
would purchase the light from a private 
concern instead of operating its own plant, 
since the plants in Lakewood and Collin- 
wood have been declared failures. 

Important improvements are being 
made to the electric light plant of Herki- 
mer, N. Y. The present plant has an 
energy of 250 horse-power and the new 
boiler, which is shortly to be installed, 
will have 240 horse-power. This will 
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make possible the entire cutting off of the 
old 200-horse-power machine in case of 
accident or repair, and brings the energy 
of the plant up to 440 horse-power. 


A press despatch from Rome, N. Y., 
states that the Trenton Falls Light, Heat 
and Power Company will shortly apply to 
the Rome common council for a franchise 
in order that it may come there and com- 
pete with the local eompany for the light- 
ing contract. Conditions are believed to 
be favorable for a new company, as the 
price paid at the present time for electric 
lights is considered by the Romans as 
very high. 

The Monongahela Light and Power 
Company, of Pennsylvania, which had 
planned to furnish light and power in 
McKeesport, Braddock and vicinity, has 
abandoned the idea, as the power required 
by the Monongahela Street Railway Com- 
pany taxes the capacity of the plant to its 
full limit, and it would therefore be more 
economical and advantageous to use plants 
located in the various towns where the 
light and power are required. 


The recently destroyed power-house of 
the City Electric Company, of Kearney, 
Neb., is soon to be rebuilt and the ruined 
machinery replaced as soon as possible. 
The cost of bringing the plant to its origi- 
nal working efficiency will be in the neigh- 
borhood of $10,000. As was stated in 
the ExectricaL ReEvIEw in a previous 
number the plant referred to was de- 
stroyed by a break in the canal which 
practically wiped it out of existence. 

A permit has been issued by Kansas 
City’s (Mo.) chief engineer for the lay- 
ing of additional mains by the Kansas 
City Electric Light Company in the alley 
east of Grand avenue. There has been 
quite a long fight over the matter and the 
rival company has promised to continue 
to keep things lively for the successful 
corporation as‘long as possible. Each con- 
cern endeavors to delay the other whenever 
possible, and it is said that the legal points 
in the case have by no means been ex- 
hausted. 

South Milwaukee is dark. The mayor 
and common council have disagreed over 
the purchase of the South Milwaukee Elec- 
tric Light and Power Company’s plant, 
and until negotiations are opened that will 
satisfy the company, fuel will not be pur- 
chased and the plant will remain idle. 
Mayor Mansfield refused to sign the order 
for the purchase of the plant and it was 
passed over his veto. The company’s 
officers refused to take any chances and 
permitted the coal to run out. It is not 
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known at present how the controversy will 
end. 


The transfer of the stock of the Swift 
Electric Light Company, of Saginaw, 
Mich., which, on January 13 last, passed 
into the hands of the United Electrical 


Security Company, of Boston, Mass.. 


(which also operates and controls the 
Bartlett Illuminating Company, of Sagi- 
naw), was recorded on November 23. 
The Swift plant will be operated for some 
time to come until arrangements can be 
completed which will enable the Bartlett 
company to do the entire business, as it 
has recently obtained contracts for light- 
ing the city for the ensuing five years. 


Wall Street and the Electrical 
Stock Market. 


While the week just closed has been a 
phenomenal one in the history of the stock 
market, perhaps the most astonishing ac- 
tivity has been in the industrials, interest- 
ing particularly to us on account of the 
extraordinary rise in General Electric 
stock. It will be noted in the list below 
that all of the electrical stocks on the New 
York market made substantial advances, 
the largest being General Electric while 
Brooklyn Rapid Transit also made a con- 
siderable advance. 

On the New York Stock Exchange Gen- 
eral Electric closed the week at 195 bid 
and 19514 asked, showing a gain of 2314 
points. Metropolitan Street Railway, of 
New York, closed at 174 bid and 174144 
asked, indicating a gain of 514 points. 
Brooklyn Rapid Transit closed at 8314 
bid and 8334 asked, showing a gain of 814 
points for the week. Third Avenue Railroad 
closed at 117 bid and 118 asked, indicating 
a gain of 2 points. Manhattan Railway, 
of New York, closed at 11314 bid and 
113% asked, indicating a gain of 24%4 
points for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed at 155 
bid and 157 asked, showing a loss of 114 
points. Erie Telephone closed at 100 bid 
and 102 asked, showing a loss of 1 point 
for the week. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed the week at 
9 bid and 914 asked, showing a gain of 14 
point. Union Traction closed at 3614 
bid and 363g asked, showing no change 
for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
17% bid and 19 asked, showing a gain of 
%4 point. Electric Boat closed at 30 bid 
and 3084 asked, indicating a gain of 314 
points for the week. Consolidated Equip- 
ment closed the week at 133% bid and 14 
asked, showing a gain of 154 points. 
Wall street, December 22. 








ELECTRICAL REVIEW 


Rhodium Alloys. 


A specimen piece of pure rhodium 
wire, exhibited by Heraeus, of Hanau, 
at Paris, indicates that this metal has 
only quite recently been prepared 
in sufficient quantities to study its 
metallurgical character, although plati- 
num-rhodium thermo-couples have been 
used for several years, says Engineering. 
Great attention is now being paid to the 
nature of alloys, and the rhodium alloys 
are not less interesting than others. Ac- 
cording to Dr. Réssler, of the gold and sil- 
ver refinery of Frankfurt-on-the-Main, 
rhodium appears to have been confused 
with iridium in some cases. We have two 
groups of platinum metals, the one with a 
specific gravity of about 12, the other with 
a gravity of about 22. Rhodium belongs 
to the first group, iridium to the second. 
If five milligrammes of rhodium are fused 
with one gramme of silver, melted in lead, 
the regulus resulting from cupellation is 
not as bright as silver, but dim gray. 
When the grain is dissolved in nitric acid, 
this gray film disintegrates into fine, glit- 
tering scales, which float in the solution. 
These scales are fine hexagonal crystals of 
pure rhodium. When more rhodium is 
applied it is afterwards re-obtained in the 
amorphous state. There is, therefore, no 
alloy of rhodium and silver, and rhodium 
is not soluble in silver, but it is soluble in 
lead. Iridium behaves similarly. The 
silver-iridium grain, resulting when the 
above-mentioned proportions are observed, 
has the bright color of silver, the much 
heavier iridium particles are imbedded in 
the botom of the grain, and when nitric 
acid is applied as solvent, the iridium is 
again found crystallized, but the crystals 
rapidly sink in the solution. Larger pro- 
portions of iridium are not dissolved by 
the silver, and remain amorphous. On 
continued heating the iridium becomes 
oxidized. The case is quite different with 
silver and platinum. These two metals 
alloy, and when such an alloy, containing 
only a small proportion of platinum is dis- 
solved in nitric acid, some of the plati- 
num, which is itself insoluble in nitric 
acid, passes into solution with the excess 
of silver. Further, the platinum residue 
proves oxidized, and is then soluble in hy- 
drochloric acid. Thus, an observation of 
Von der Ropp’s is confirmed, and it has in 
fact been known, that the anode mud, ob- 
tained in silver refineries from silver 
containing both gold and platinum, on the 
Moebius process, leaves an oxidized plati- 
num residue behind, soluble in hydro- 
chloric acid. Ropp found water, oxygen, 
and nitrous acid in this residue. The 
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rhodium gold alloy resembles this plati- 
num silver in these respects. It is pre- 
pared like the rhodium silver alloy, and 
dissolves in aqua regia with a darker 
color than gold alone would give. The 
properties of rhodium are evidently 
influenced by a large excess of gold. 
If more rhodium (above five per 
cent) is forced into the gold, which re- 
quires long-continued fusion, the excess 
of rhodium is afterwards found in beauti- 
ful star-shaped or feathery needles, easily 
distinguished from the gold by their gray 
color. Gold and rhodium seem to form a 
real alloy, but it has not been isolated so 
far. To investigate the question further, 
Réssler prepared alloys of rhodium with 
bismuth, tin and antimony. The metals 
have to be heated above their melting 


points for some time. Bismuth takes up 
five per cent maximum of rhodium. When 
the excess of bismuth is extracted with 
cold nitric acid, crystals of Rh Bi, remain 
behind, which are themselves soluble in 
boiling nitric acid. The same crystals 
can be prepared by fusing together the re- 
spective proportions of the two metals cor- 
responding to that formula, and those 
crystals are entirely soluble in hot nitric 
acid; no bismuth can then be extracted 
with cold acid. An excess of rhodium is 
afterwards found in the crystallized or in 
the amorphous state ; the amorphous metal 
had evidently not been taken up by the 
fused mass. 





-_>-- 
Lighting Apparatus in England. 


Information from Blackpool, England, 
states that two committees have been 
recently appointed to deal with electric 
lighting and street railway matters. 
Some $250,000 are to be borrowed 
for the construction and equipment 
of electric lines already sanctioned, 
and $64,500 for additional street cars. In 
commenting upon this statement a New 
York daily paper adds that the quantity 
of electrical material and machinery sent 
from this country to England is larger 
without exception than that shipped to 
any other foreign country, not only for 
home use but for reexportation. In every 
foreign enterprise of an electrical nature 
which has been invested with British 
capital, there has been more or less (and 
generally more) machinery from the 
United States. The production and sell- 
ing price of all electrical equipments for 
both railways, power stations and lighting 
plants is said to be less costly in the United 
States than in England, and while, on 
account of national pride, not many muni- 
cipal contracts are given by British au- 
thorities to American industries, the 
British engineers, realizing the importance 
of combining the best possible service with 
the least expense, where such a thing is 
possible, turn the contracts over to Amer- 
sean bidders, who have been uniformly 
successful. 
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A Victory for the Bell Telep hcne. 


Judge Colt, in the United States Cir- 
cuit Court, Boston, on December 21, gave 
a decision in favor of the American Bell 
Telephone Company in the suit brought 
by the Western Union Telegraph Com- 
pany to recover a large sum alleged to be 
due on a division of rentals and royalties, 
accruing under the terms of a contract 
between the two companies, dated Novem- 
ber 10, 1879. The case has been in the 
courts for several years and the sum de- 
manded is said to have been $12,000,000. 

.Under the contract the defendant, then 
known as the National Bell Telephone 
Company, agreed to pay the Western 
Union 20 per cent of all rentals or royal- 
ties received from licenses for telephones 
in the United States. The Bell company 
issued licenses to various corporations, and 
received, in many instances, in addition 
to the annual rental for telephones, 35 
per cent of the capital stock of these cor- 
porations. The Western Union held that 
this stock was “rentals or royalties” within 
the meaning of the contract and that it 
was entitled to 20 per cent of the stock and 
the dividends declared thereon. 

The Bell company said that the “ren- 
tals or royalties” mentioned in the con- 
tract were the standard annual rentals for 
instruments (less commissions) and noth- 
ing more. A Master found in favor of the 
Bell company and the Western Union’s 
exceptions were overruled by Judge Colt. 
It is supposed that the case will be ap- 
pealed and that it will in time reach the 
United States Supreme Court. 

alee cai 


To Light Europe’s Cars by Electricity. 


Announcement was made last week of 
the signing of the contract between the 
Consolidated Railway Electric Lighting 
and Equipment Company, of this city, 
and Vickers’ Sons & Maxim, of London, 
whereby the former company’s system for 
car-lighting is to be introduced among the 
railways of Europe. 

Isaac L. Rice, president of the Consoli- 
dated company, has been abroad since last 
July arranging to dispose of the com- 
pany’s foreign rights. He has now made 
a contract with Vickers’ Sons & Maxim 
covering a period of 25 years, which will 
give the latter firm a monopoly of the busi- 
ness. The contract, it is said, is most 
advantageous to the Consolidated com- 


pany. 


i 


Fifteen thousand dollars worth of bonds 
have been sold by Port Austin, Mich., 
and the money will be used to put in an 
electric light and water works. 
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INTER = RELATIONS BETWEEN ENGINE 
AND GENERATOR BUILDERS IN CON- 
NECTION WITH ENGINE-TYPE UNITS 
FOR POWER PURPOSES.* 


BY H. C. EBERT. 


I have thought this occasion particu- 
larly favorable to discuss the relations be- 
tween the engine and generator manufac- 
turers for the purpose of promoting co- 
operation and harmony and to prevent 
causes for disagreement. 

Purchasers continue to express a strong 
preference for direct-connected apparatus, 
and there is now an extremely large de- 
mand for this. It is proposed, therefore, 
in this paper, to deal specifically with the 
subject of so-called engine-type electric 
generating sets. The manifold advan- 
tages of the engine-type direct-connected 
generator unit for power, traction and 
lighting purposes over the old-style high- 
speed belted type are so apparent to all of 
us that I think they need not receive con- 
sideration here. The management of the 
Westinghouse Electric and Manufacturing 
Company are glad of the opportunity to 
place before your association some of the 
points which in its opinion might advan- 
tageously be considered jointly by the en- 
gine and the generator builders with the 
object of establishing, if possible, a uni- 
form practice in treating these same com- 
plex conditions which arise in getting the 
two parts of an engine-type unit success- 
fully installed. We have observed that 
when the consulting mechanical or elec- 
trical engineer specifies the size and type 
of the generator unit to be furnished, he 
generally designates an engine that in ca- 
pacity, speed and regulation will closely 
correspond with the same characteristics 
of the generator to be provided; but when 
the selection of an engine to drive a cer- 
tain size generator is made by the pur- 
chaser, or he is coached in his selection by 
the ordinary generator or engine salesman 
(and this is oftener the case than one 
would generally suppose) an engine is in- 
variably secured which in these three most 
important features does not match the 
electrical part of the outfit. It is in these 
latter cases where eventually the engine 
builders have their difficulties and we also 
have ours, for the engine and generator 
are correctly considered by the purchaser 
as a single unit and the failure of one 
part to meet his requirements constitutes, 
from the purchaser’s standpoint, and that 
of his engineer, sufficient grounds to with- 
hold his acceptance and purchase of any 
part of the unit. Manifestly, this is a 





* Abstract of a paper read before the Engine Builders’ 
Association of the United States. 
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hardship to the manufacturer whose ap- 
paratus is in all respects what it should be 
and as represented. Our object and yours 
should be to minimize the chances of an 
improper combination of engine and gen- 
erator, and to this end we will invite cor- 


respondence from the engine builders and 


give close attention in the appropriate de- 
partments of our works to any inquiries 
they may make respecting the electrical or 
mechanical details of the generator set to 
be provided, so that perfect calculations 
may be made for efficiently driving the 
generator from which ultimate power is 
to be derived. 

The engine and generator specifications 
must be analagous in so far as capacity, 
speed and regulation are concerned. It 
is the general practice of the dynamo 
builders to give their machines a normal 
rating, allowing for 25, 50 or 75 per cent 
overload for certain periods, ranging 
from 10 minutes to two hours and some- 
times longer. This overload capacity, 
upon which the electric companies’ sales- 
men lay considerable stress, avails the pur- 
chaser nothing if the steam end of the 
unit is inadequate to care for it. Will 
not your interests, the purchasers’ and 
ours be better conserved if we get together 
on these features to start off with? 

There should be uniformity in rating 
engines with regard to overload capacity 
of the generator to be driven. Of course, 
steam pressures, belting, etc., operate to 
change the engine capacity, but it would 
seem there could be greater uniformity 
than has yet been shown. 

The engines for direct or continuous- 
current-power work should be designed to 
regulate quickly for sudden changes in 
the load and the drop in speed from no 
load to the maximum load, however, 
should be nearly as straight line as possi- 
ble. This is absolutely necessary to prop- 
erly care for the over-compounding of the 
generator as the load increases. .. . li 
should be noted that what would be con- 
sidered an ideal regulation and operation 
in a direct-current installation would not 
be satisfactory with alternating-current- 
power generators. There is no difficulty 
whatever in running two or more direct- 
current generators together on the same 
circuit and dividing the loads equally 
and maintaining them practically con- 
stant on the different machines. How- 
ever, in running alternators together, par- 
ticularly at slow or medium speeds, the 
problem is different. In order that each 
alternating-current machine shall deliver 
its proper share of current for the com- 
mon circuit, the machines must work har- 
moniously and simultaneously. The fun- 
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damental requisite being that the electro- 
motive forces or voltages produced by the 
two or more machines operating in parallel 
must be equal at all times. If not, then 
at any instance when the voltage of one 
machine is lower than that of the others, 
a current will be sent through it from the 
other machines; this, of course, not being 
desirable. 

If the engine governors tend to give 
different speeds, say 500 and 525 revolu- 
‘ions, respectively, then it is evident that 
vhen the two alternating-current machines 

- in parallel, the machine which tends 
io run at the higher speed will carry all 
ihe load until the speed is reduced to 500 
revolutions, when the second machine will 
begin to carry load. 

lt is essential that the governing of the 
speeds of the alternating-current machines 
shall be such that when running at a com- 
mon speed they shall receive their proper 
amount of power. As stated heretofore, 
it is to be observed that engines which 
govern closely between no load and full 
load, may not be as well adapted for run- 
ning alternating-current generators in 
multiple as other engines in which the 
regulation is not so close. For example, if 
one engine runs at no load at 100 revolu- 
tions, and drops off one per cent at full 
load, and a second engine also drops one 
per cent between no load and full load, 
but happens to run at a slightly higher 
speed, say 101 revolutions at no load and 
{00 revolutions at full load, then it is 
evident that one engine would carry its 
‘ull load before the other engine had be- 
vun to carry any load. If, on the other 
iand, the engine drops five per cent in 
speed, that is, from 100 to 95 and from 
101 to 96 revolutions, respectively, then a 
comparatively small load will reduce the 
peed of the latter to 100, so that the en- 
vines will begin to work together almost 
instantly the generators are thrown in 
parallel, the engine which tends to run 
laster carrying only a slight excess load. 

A member of your association suggested 
that this paper contain something to 
bring about a discussion of what the en- 
gine builders should do and what not, 
and the best way to avoid disputes.and dis- 
agreements, presumably between the pur- 
chaser, the engine contractor and them- 
selves. There would seem to be no good 
reason for dissension or disagreement if 
ihe engine company to furnish the engine 
and the electric company to furnish the 
generator will acquaint each other with 
the general terms of their contract with 
the purchaser in so far as those terms re- 
late to the integral parts of the generator 
and engine combination to be supplied. 
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In taking up correspondence with this ob- 
ject in view we will at once disclose any 
discrepancy in what we are to furnish con- 
jointly to make a complete unit. Usually 
the parts which are not clearly covered in 
either the engine company or the electric 
company’s agreement are of a minor and 
inexpensive character, but still if no at- 
tention or thought is given to them, we 
find ourselves on the ground with a short- 
age that will seriously retard the erection 
work and greatly increase its cost. Up 
to and including 125-kilowatt engine-type 
generator, 200 revolutions per minute, we 
furnish simply the bare machine; that is, 
the fields and armature, without shaft, 
shaft key, outboard bearings, bed-plate, 
steel guide strip and holding-down bolts. 
When we contract for the entire unit our 
order to the engine company clearly stipu- 
lates the parts just enumerated as not be- 
ing a portion of the generator and are to 
be included with the engine. With ma- 
chines of larger capacity than 125 kilo- 
watts, we supply bed-plate, steel guide 
strip and holding-down bolts, as usually 
the larger sizes can not have a common 
sub-base with the engine. These remarks 
so far, excepting where they relate to 
parallel running of alternating-current 
generators, treat specially with contin- 
uous-current 125, 250 or 550-volt gener- 
ators. Conditions surrounding the com- 
bined alternating-current, engine-type 
unit for power purposes are somewhat dif- 
ferent and will be referred to later on. 

It is assumed that all the members of 
the Engine Builders’ Association are 
familiar with the work that the commit- 
tees on “Standards for Direct-Connected 
Generating Sets,” appointed by the Amer- 
ican Society of Mechanical Engineers and 
the American Institute of Electrical En- 
gineers, have thus far accomplished in the 
direction of standardization, and it is con- 
fidently anticipated that their final re- 
ports will lead to some definite and unani- 
mous .action along that line. The time 
has certainly come when steps should be 
taken to prevent unreasonable require- 
ments, and this standardizing of sizes, 
speeds, shaft diameters and general dimen- 
sions, if strictly adhered to, will undoubt- 
edly be a strong preventive measure. The 
report of the committee, already published, 
which was, I believe, but tentative, recom- 
mended capacities, speeds and probable 
shaft sizes for centre and side-crank types 
of engines from 25 to 250-kilowatt capac- 
ity generators, inclusive. It made no 
definite comments on the subject of arma- 
ture-spider bore, press fits and the method 
of keying to shafts. In connection with 
these questions, I would like to outline 
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here, briefly, Westinghouse Electric and 
Manufacturing Company’s standard prac- 
tice, with which we have invariably had 
success. Armature spiders are arranged 
to receive a shaft amply large for extreme 
rigidity, so as to eliminate crank action as 
far as possible, it being absolutely neces- 
sary that the armature run perfectly cen- 
tral in the fields, to prevent unbalanced 
magnetic pulls. 

Shafts are figured for both deflection 
and fibre stress, taking into account the 
possible unbalanced magnetic pull. In 
submitting generator drawings to engine 
builders we call attention to this magnetic 
action if the armature becomes decentral- 
ized, and state on the drawings the amount 
of magnetic pull which may be expected 
on the generator. As this unbalanced 
magnetic pull acts at right angles to the 
shaft and may be in any direction to the 
plane of revolution, it should be carefully 
considered, not only for the shaft diam- 
eter, but also for strength of foundation, 
sub-base and bearing housings. The con- 
nection between the outboard bearings 
and the sub-base should be particularly 
rigid. One or two instances wherein this 
magnetic action was not taken into con- 
sideration by the engine contractor finally 
resulted in almost total destruction of 
both engines and generators. 

We make allowance for press fit in the 
armature, the amount depending largely 
on the material, or rather the quality of 
the material in the spider. This is such 
that the fibre stress per square inch pro- 
duced by forcing the hub on the shaft is 
greater than the fibre stress produced by 
centrifugal force due to the rotation of 
the armature at maximum running speed. 
The engine shaft and gauges should be ab- 
solute, as a mater of record. It is a sim- 
ple thing to use pin gauges and they are 
better for giving close results. We, there- 
fore, supply exact shaft gauges to the en- 
gine builder as soon as the shaft diameter 
is settled. Two short press fits are em- 
ployed, one at each end of the spider hub. 
It is our practice to use only a single 
feather, or parallel key, half in the shaft 
and half in the hub. This key is fur- 
nished by the engine builder and fitted 
tightly to the shaft sidewise. Between the 
top of the key and the bottom of hub key- 
way, there is a clearance of about one- 
thirty-second of an inch. The feather key 
admits of easily centreing the armature, 
acts as a guide in pressing it to position 
and does not deform the hub as a driving 
or tapering key tends to do. We supply 
key gauges at the time shaft gauges are 
sent to the engine maker. 

The foregoing remarks relative to stand- 
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ardizing apply simply to direct-current 
generators. With respect to alternating- 
current, engine-type machines, the case is 
not so simple. There is not the same de- 
mand for uniform standard of alternat- 
ing-current dynamos, there being fewer 
builders of this type of apparatus. Usual- 
ly, also, the generators are of such large 
size that it is not a requisite requirement 
to have everything in accordance with a 
predetermined standard. It would be diffi- 
cult to even assign standard limiting di- 
mensions since there are usually two types 
of construction, one in which the field 
moves at right angles to the shaft, and the 
other in which it moves parallel to the 
shaft; this, of course, requiring different 
engine arrangements, especially in regard 
to shaft lengths. Consequently, to prop- 
erly combine an engine-type, alternating- 
current unit, even of the smaller capaci- 
ties, the drawings should be taken up in 
each case and the necessary arrangements 
made for a successful combination. 

In general, I would add that the West- 
inghouse engine-type generators for both 
alternating and direct-current-power work 
can be designed with either of the fol- 
lowing characteristics: 

1. The generator revolving element may 
be pressed and keyed on an extension of 
the engine shaft; the engine builder fur- 
nishing the shaft, shaft keys and outboard 
bearing. 

2. The generator may be self-contained 
and include the shaft, shaft-keys, outboard 
bearing and a half coupling, flanged for 
directly connecting to the engine shaft or 
flywheel. 

3. The generator revolving parts may 
be designed with a flanged extension for 
directly connecting to the flywheel. The 
shaft on which this revolving element is 
pressed and keyed may or may not be a 
part of the engine shaft 

4. The large machines, 850 kilowatts 
and above, can be built with bosses on the 
spider arms for directly connecting to an 
extension on the engine flywheel. In 
either of these cases the Westinghouse 
company will provide the necessary 
gauges and templates to enable the engine 
manufacturer to arrange his parts for con- 
necting to the generator. Mr. Ebert add- 
ing that there was much more to be said 
on the subject of the relations between the 
engine builder and the generator builder 
which would be more clearly and success- 
fully brought out by the general discussion 
which followed. Mr. Ebert also presented 
a number of drawings illustrating differ- 
ent types of generator construction on 
both large and small machines, which were 
examined with interest by the engine 
builders present. 
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The Acetylene Flame. 


In a paper published in a recent 
issue of the Journal of the Frank- 
lin Institute, Professor E. L. Nicholls 
gives an account of some interest- 
ing experiments on the flame of acetylene. 
In the first place he states that the il- 
luminating power of the gas falls off enor- 
mously if it is kept stored in a gas holder 
over water for any length of time. In 
one experiment gas stored in this way for 
five months gave only six per cent of the 
light afforded by freshly generated gas 
consumed at the same pressure and at the 
same burner. An analysis of the stored 
gas showed that decomposition had oc- 
curred, so that when used only about one- 
quarter the total bulk was acetylene. The 
intrinsic brightness of the flame depends 
also upon the process by which the acety- 
lene is generated. If this is done by 
dropping water on large masses of cal- 
cium carbide, the candle-power of the re- 
sultant gas is only about four-fifths as 
much as when fragments of the carbide 
are dropped into a large volume of water. 
Measurements of an ordinary gas flame, 
and an acetylene flame of equal candle- 
power, showed that the light-giving area 
of the former was 12 times that of the 
latter, and further experiments showed 
that the number of carbon particles per 
unit of area was not very different in the 
two cases. It follows, therefore, that 
much higher temperatures are reached in 
the acetylene flame than in the ordinary 
gas flame, and, in fact, by means of a 
thermocouple of very fine wire, Professor 
Nicholls has determined the temperature 
to. be about 1,900 degrees centigrade. 
This determination is corrected for the 
loss of heat by the conduction of the leads, 
and differs much from the estimate of 
Professor Lewes, whose measures showed 
the temperature to be lower than that of 
an ordinary gas flame. This low estimate 
has, however, been shown to be wrong, 
since platinum will melt in the flame, and 
Le Chatelier has on theoretical grounds, 
fixed the temperature as in excess of 2,000 
degrees centigrade. About 10.5 per cent 
of the total energy radiated from an 
acetylene flame proves to be in the form of 
light waves, while with an ordinary gas 
flame only 2.9 per cent of the energy 
evolved takes the form of light. Indeed, 
in this respect, acetylene is superior to the 
limelight, after the lime has been in use 
for 10 minutes. Used in the lantern, a 
four-burner acetylene lamp was inferior to 
a freshly ignited lime, but better than an 
old lime. The light given was about four 
and a half times as great as with a first- 
class petroleum burner. 
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A simple electric heater has been pat- 
ented by a resident of Philadelphia, Pa., 
Mr. John E. Brown, the idea being to 
provide an article of this character where- 
by the surrounding portions of the car are 
not subject to the radiation of heat, and 
the liability of short-circuiting is pre- 
vented. In carrying out the invention, he 
provides a case which is composed of top, 
rear and bottom walls that are made of 
cement or other material that is both non- 
conducting and fireproof. The front of 
this chamber is open and is protected by 
a face plate having openings to permit 
the passage of the heated air. Within 
the chamber, or casing, is an electric con- 
ductor or rheostat coil which is supported 








ELECTRIC HEATER. 


from contact with the walls of the same by 
means of ears that are made integral with 
and of the same material with which the 
walls are constructed. It will be noticed 
that by this construction of casing, the 
heated air can pass through the same, 
but that the surrounding woodwork is 
not directly heated from the chamber, and 
the burning’of the frame and seat can not 
occur. The rheostat or resistance coil is 
formed in sections, the adjacent axes be- 
ing connected by a comparatively straight 
or uncoiled part, forming reduced necks 
whereby the coil may be fitted into the 
chamber at the open front face thereof, 
and the necks inserted in contact with 
each other in the open slots of the sup- 
porting ears. When it is desired to re- 
move the coil, the face plate need only be 
disconnected and the coil lifted out of 
contact with the ears, and withdrawn from 
the chamber without dismembering the 
latter, or the necessity of unscrewing nuts, 
bolts or the like, as none of the latter 
exists in the construction. 

Another late invention in the electrical 
line is a space block for armatures, or 
rather an improvement on one already 
granted to the same inventor, Mr. Henry 
Geisenhoner, of Schenectady, N. Y., who 
has assigned the patent to the General 
Electric Company. In the prior patent, 
iron strips were secured edge-on to a lam- 
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ina or core plate of an armature by means 
integral with the core plate, a number of 
such devices being placed at intervals in 
the length of the armature, so as to sup- 
port adjacent bundles of lamin, separ- 
ated by an air space through which the air 
might circulate. The present invention 
relates to a similar construction in so far 
as fastening the spacing strips or pieces to 
ihe core plate is concerned, but differs 
specifically in the manner of attaching 
‘hem to the core plate. The core plate of 
sheet iron is provided with a number of 
radial loops or eyes upset from the body 
f the plate, into which are inserted spac- 
ing strips that are locked in position by 
suitable means—as, for example, by ar- 
ranging the strips in position, and then 
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bending their heads so as to prevent their 
radial displacement. An organization of 
this kind is very cheap to construct, se- 
curely anchors the parts in place, and is 
not easily warped or twisted out of the 
true alignment by the pressure to which 
the core is subjected before the armature 
is finally completed. 

A recent improvement in rail bonds 
consists in the manner of securing the 
cable to the terminal portion, and is the 
invention of William B. Cleveland, of 
Cleveland, Ohio. The terminal portion 
consists of a tubular arm and a spatulate 
end united by an intermediate and integ- 
ral portion which increases in thickness 
from the end to the tubular arm. The 
cable which is made in the usual manner 
enters the end of the tubular arm and 
passes therethrough, and also through the 
intermediate portion, wherein the strands 
are compressed into a flattened form and 
are more intimately associated. with each 
other and with the terminal. This in- 
timacy of association continues to increase 
until the cable reaches the spatulate por- 
tion of the terminal, where the intimacy 
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is of such a. degree as to incorporate the 
strands and form a homogeneous struc- 
ture of uniform density. Such a structure 
may be produced by means of the applica- 
tion of heat and pressure, and the use of 
suitably formed dies. The incorporated 
n ember will thus retain its normal diame- 
ter and form at the point of emergence 
from the tubular arm, so that when the 
form is of greater flexibility than the 
terminal, and the latter is rigidly attached 
to a fixed object, bending occurs at such 
point of emergence, and in a part of the 
incorporated conductor of normal con- 
dition. 

A new arc-light hanger has recently 
been patented by a resident of Chicago, 
Mr. George Cutter, the object being to 
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provide a hanger by which an are lamp 
can be sustained or suspended in an ele- 
vated position, and from which it can be 
detached and lowered for trimming or 
other purposes, while the hanger itself 
remains in its elevated position. Further- 
more, when the lamp is lowered, it is auto- 
matically cut out of the circuit, and when 
raised is automatically included therein. 
In carrying out this invention, the hanger 
is made of two members, one of which is 
secured in an elevated position, while the 
lamp is attached to the other, and is ar- 
ranged to be raised or lowered by means 
of suitable ropes. These members have 
coacting switches which are arranged to 
interlock when they are in operative re- 
lation. The switches of the upper member 
are connected with the usual feed wires, 
while those of the lower member are con- 
nected to the lamp. When the two mem- 
bers are in coacting relation, the current 
passes through these switches to the lamp, 
but when the lamp is lowered, the circuit 
will be automatically broken. At the 
same time, the current is short-circuited 
through the upper member, so as to main- 
tain the line continuously and uninter- 
ruptedly. pee Do. 

Plans are to be drawn up by A. G. 
MacPherson for an electric lighting plant 
for the United States Government at Fort 
Sheridan, Il. 
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American Bridges Abroad. 

The fact that the American Bridge 
Company has recently opened branch offi- 
ces in London for the purpose of facili- 
tating ihe ease and quick handling of 
its foreign trade is commented upon by 
an English trade journal, which says in 
part that the makers of bridges and iron 
and steel structural work, frequently in 
connection with electrical enterprises, have 
been very much exercised recently by 
American competition, which has been 
greatly helped by the attitude of the daily 
press, which frequently printed the griev- 
ances of purchasers who are not satisfied 
with the way that British firms handled 
their orders. Continuing, the paper 
states: “We have had the Atbara incident, 
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the Gokteik incident and now we hear 
that American builders have captured the 
bridge contracts for the Uganda railway 
in South Africa, the quantity involved 
being about 8,000 tons. There is no doubt 
that the Americans do this class of work 
extraordinarily cheap and we can remem- 
ber contracts for finished work at less than 
one penny per pound being signed in 
America three years ago. ‘Made in Ger- 
many’ seems to have no terrors for the 
above named company as we observe that 
it has taken a contract for the erec- 
tion of shops for the North German Lloyd 
Company, at Bremen. It is at least satis- 
factory to find that they do not intend to 
confine their operations to the one and 
only free trade country.” 
satiiliaitiactinals 

The Hartford, Ct., Street Railway Com- 
pany is said to be contemplating the build- 
ing and equipping of a track on Franklin 
avenue in that city. The company is also 
considering an increase of capital of $3,- 
300 and it is believed that the matter will 
be ratified. 
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Telephone and 
Telegraph 











An English report from Egypt states 
that the cities of Cairo and Alexandria 
are soon to be connected by a trunk line. 


It is stated that the Massachusetts Tele- 
phone and Telegraph Company, of Bos- 
ton, has commenced to furnish its sub- 
scribers with a limited local telephone 
service. Cables are being connected with 
the company’s main switchboard, on 
Franklin street, and the service is rapidly 
being extended. 


Notices are being sent out by the Mich- 
igan Telephone Company to all its De- 
troit subscribers in the “Grand” district, 
to the effect that they must give up their 
old numbers and take new ones in the 
recently installed for that district. Of 
the 2,000 numbers connected with the old 
board only about 900 are still in use, and 
it is believed by the company that the new 
numbers will have displaced all the old 
ones by January 1. 


A report from Austin, Tex., states that 
the strike of the employees of the South- 
western Telephone Company has spread 
to all first-class cities of the state, the 
long-distance operators and linemen being 
out at San Antonio, Houston, Waco, Gal- 
veston, Dallas, Fort Worth, Temple and 
El Paso. Non-union men are being 
placed in the positions of the strikers as 
rapidly as possible, but the company is 
experiencing more trouble than it expected 
as the long-distance wires at San Antonio 
have been cut. 


Considerable feeling is manifested in 
San Francisco, Cal., over the claims of the 
People’s Mutual Telephone Company re- 
garding the franchise. A local paper de- 
clares that the supervisors will bring suit 
against the company for the forfeiture of 
its bonds. Evidence of good faith was 
never furnished and the company had the 
franchise extended three times, finally al- 
lowing it to lapse. One of the city 
authorities states that the company owes 
the city the $10,000 bond it furnished and 
he will insist upon its collection. 


Contracts for a new building for the 
Maryland Telephone Company, to be 
erected at the corner of Church Lane and 
Lovegrove Alley, in Baltimore, have been 
awarded, and the estimates call for an 
expenditure of between $22,000 and $30,- 
000. The building will have a frontage 
of 60 feet and a depth of 108 feet, being 
nine stories high and the largest of its 
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kind south of New York city. It will be 
equipped with modern machinery for the 
manufacture of telephones, and the ma- 
terial used in its construction will be red 
brick and iron. 


Prominent telephone men of Pittsburgh, 
Pa., have admitted the reported consolida- 
tion of the Maryland Telephone and Tele- 
graph Company, of Baltimore; the Del- 
marvia Telephone Company, of Wilming- 
ton, Del.; the United States Telephone 
and Telegraph Company, which is now 
building a line from Cleveland to Beaver 
Falls, and a number of smaller com- 
panies. This consolidation will sharpen 
local and long-distance competition con- 
siderably, and put Pittsburgh on a trunk 
line with the national capital via Cleve- 
land, and is considered a combination of 
interests which will be one of the most im- 
portant of the independent companies. 


Inquiries regarding the local telephone 
situation in Logansport, Ind., have been 
received from independent companies at 
Richmond, Kokomo and Goshen, intimat- 
ing that they may apply for a franchise. 
Indianapolis capitalists who are interested 
in the matter will not have a clear field, 
as the other companies will probably com- 
pete actively in the bidding. It is be- 
lieved in Logansport that the granting 
of franchises to competing lines would in- 
sure good service, since the rivalry would 
assure the finest possible equipment of the 
respective plants and urge on the manage- 
ment of the different companies to hold 
their subscribers. 

A contemporary, devoted exclusively to 
the telephone field, states that a new or- 
dinance has been introduced by the com- 
mon council of Kansas City, Mo., by 
whose terms the telephone rates for busi- 
ness offices are placed at $60 per year and 
$36 for residences. The article is cap- 
tioned “What Kansas City Wants from 
the Bell Company,” and continues by 
saying: “The rates are made higher than 
those prescribed in the old ordinance in 
order that no question could be raised in 
any court as to the reasonableness of the 
charges. The telephones now in use be- 
long to a class long since discarded. The 
Bell Telephone Company has wronged 
Kansas City for a long time.” 


Anumberof the high officials of the Cen- 
tral Union Telephone Company held a 
meeting in Columbus, Ohio, recently, to 
consider the matter of reduction in price 
of rentals for their local telephones. 
There were present at this meeting Messrs. 
Jackson, Carney, and Richardson, of Chi- 
cago, together with the local officials. At 
the close of the meeting, it was announced 
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that a general reduction in rates would be 
made. The reduction amounts to from 
25 to 50 per cent lower than the rates 
now in force. It is but the beginning of 
trouble which has been brewing for some 
time between the Central Union and the 
Citizens’ Telephone Company. The Cen- 
tral Union also intends to make improve- 
ments to its local system that will cost 
in the neighborhood of $100,000. 


The Northern Pacific Railroad has sub- 
stituted a long-distance telephone system 
for the present telegraphic communication 
in use along its lines. This is the first 
time the system has been put in practical 
use on a western road, though in the East 
the Erie has used the telephone for some 
time past between “blocks” on its signal 
lines. The plan is to place each station 
on a division in direct communication 
with the division headquarters, and the 
several division headquarters are to be 
connected with the general offices by long- 
distance lines. In this way much neces- 
sary information of importance to the 
traffic and operating departments which 
on acount of the limitations of the tele- 
graph system must now be sent by mail 
can, in the future, be telephoned at once. 
The new service is expected to result in 
a considerable saving and it will be ex- 
tended so as to do away with the old sys- 
tem wherever practicable. 


At the auction of telephone franchises 
held in St. Petersburg, Russia, on Novem- 
ber 20, the United States was unsuccess- 
ful in every bid, being represented by the 
Western Electric Company. The Rus- 
sian Government proclaimed conditions of 
rental, and franchises were given to the 
companies who fixed the lowest subscrip- 
tion. The St. Petersburg municipality 
obtained a franchise, agreeing to a price 
of 35 roubles, as against 250 roubles here- 
tofore charged. The subscriptions in 
other cities were as follows: Odessa, 43 
roubles; Riga, 57 roubles; Warsaw, 69 
roubles, and Moscow, 79 roubles. Prices 
for restaurants, hotels and other buildings 
of a similar character are 30 per cent 
higher for a single user and 10 to 20 per 
cent lower for telephones in general use, 
the custom heing to place the instruments 
in a corridor for the use of the entire 
building. All the long-distance lines re- 
main governmental property. 


The financial statement recently issued 
by the Mexican Telephone Company for 
September and the seven months of the 
year is regarded as the best ever issued by 
that organization, showing an increase in 
net earnings of $106.33, from January 1 
to September 30, which is but $315 less 
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than the total net increase of the entire 
previous fiscal year. The surplus on hand 
in cash amounts to $265.19 (gold) and 
the total statement, as given below for the 
seven months ending September 30, shows 
the cost of maintenance and construction 
in Mexican currency. The cash surplus 
carried over from last year has been ex- 
pended by the company for new construc- 
tion and the present surplus amounts to 
about $22,000 in gold. 





1900 1899 Inc. 
NOS. BTOBS... 0000s. $106,479 $89,552 $16,927 
\p: RRR cies se 44.816 42,308 2,513 
Net... .ccccees «+. 46,662 36,029 10,633 
Maintenance......... 15,000 11,218 3,782 
onstruction......++6 41,254 19,589 21,665 
MiCitscce a+ escesess 9,592 Sur. 5,222 14,814 


Employees of the Northwestern telephone 
exchange in Minneapolis, Minn., recently 
conducted a successful experiment in wire- 
less telephony at Powder Horn Park. 
Parallel wires were strung on either side 
of the lake 600 feet apart for distances of 
100 feet, and batteries were placed at 
their ends, which were grounded by 
means of a rod run through the ice into 
the water. Ordinary receivers and trans- 
mitters were used, and the conversation, 
which for the most part was rather indis- 
tinct, was considered tolerably successful 
as occasional words could be made out 
with entire distinctness, while whistling 
was faithfully reproduced. For commer- 
cial purposes wireless telephony will never 
be of very much use, although one of the 
experimenters stated that he believed it 
possible to carry on conversations on dry 
land for distances of about 20 miles. 


The controversy which for some time 
past has been so strongly contested be- 
tween the New York & New Jersey Tele- 
phone Company and the South Shore 
Telephone Company, of Sea Cliff, L. I., 
continues unabated. The former com- 
pany has no regular franchise, having 
come into the town some 15 years ago by 
permission of the board of trustees and 
used the poles of the Franklin Electric 
Illuminating Company. A representa- 
tive of the South Shore Company went to 
the electric light company to find out how 
far the poles already placed might be 
used. The village woke up one morning 
to find that the New York & New Jersey 
Telephone Company was placing new 
poles on certain streets, and later on it 
became known that the poles were placed 
exactly where the new company had 
planned to put theirs. The corporation 
counsel has been asked to give an opinion 
on the matter and in the mean time the 
people in front of whose premises the 
poles have been placed are threatening to 
remove them. 


ELECTRICAL REVIEW 


The local telephone system of Lincoln, 
Neb., has recently adopted a system of 
supervision over its telephone operators 
which has been of considerable advantage 
to subscribers. The change is due to the 
presence of a young woman on the second 
floor of the exchange who sits before a 
machine known as a “joker board,” the 
instrument bringing the supervisor every 
sound over the whole system, while 
taking nothing she does or says back to 
the operators above. For some time the 
defects in the service have been known, 
but those in authority found it impossible 
to get competent operators, and were also 
unable to ascertain exactly where the 
operators failed, as they are not always 
responsible for delays in responding or 
connections. Under the new regime 
three seconds is the time allowed for the 
operator to reply, and downstairs the 
supervisor holds in her hand a stop-watch, 
ready set at the even hour. When the 
valve in front of her flies open at the call 
of a subscriber, she releases the fly-back 
on her watch and as promptly stops it 
with another pressure when the operator 
responds. If the response is made within 
the three seconds allowed a percentage of 
100 is recorded on the schedule, while for 
each additional second 10 per cent is de- 
ducted. While each one of the operators 
knows of the supervision and understands 
the method of marking demerits, no one 
is able to discover when her turn has 
come, since, as has already been said, the 
joker board transmits sound in only one 
direction. Several things which are for- 
bidden besides cutting off a subscriber be- 
fore he is through and not repeating the 
number back distinctly are a “cranky dis- 
position or answer,” and the words “hello” 
and “all right.” Why these words are 
forbidden is not explained, but doubtless 
some other mode of address is considered 
more respectful. The operators them- 
selves seem to prefer to be known by some 
other title than “Hello girls.” The sys- 
tem undoubtedly means a great improve- 
ment in the service, but the operators “will 
tread a fearful and rocky road before they 
reach perfection.” 





tlitiiiencne 
A plant for the recovery of gold by elec- 
tric dredging processes has been recently 
installed in Victoria, Australia. The 
plant consists of a 500-kilowatt, two-phase 
alternator from which current is trans- 
mitted overhead to two barges about half 
a mile away, each barge containing a 50- 
horse-power motor and a 150-horse-power 
motor for its hydraulic pumps. The 
pumps are driven by the motors through 
friction clutches and a rope drive. 
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The British Trans-Pacific Cable. 


The Colonial Office announces this 
week that the Pacific Cable Committee 
have accepted the tender of the Telegraph 
Construction and Maintenance Company 
for the manufacture and laying of the 
much-discussed Pacific cable. The order 
is given to this company in the names of 
her Majesty’s Government and the Gov- 
ernments of Canada, New South Wales, 
Victoria, Queensland, and New Zealand. 
The amount of the tender sent in by the 
successful company is £1,795,000, and the 
company has undertaken to have the work 
completed by the end of 1902. In view 
of the great length to be laid, this is a 
reasonable time, but we should not be sur- 
prised to hear that the cable will actually 
be ready for use considerably before it is 
due. The route taken by this new all- 
British cable from Canada to Queensland 
and New Zealand will be via Fanning 
Island, Fiji, and Norfolk Island. The 
length from Vancouver to Fanning Island 
is approximately 3,500 miles, and this sec- 
tion when laid will thus be the longest in 
the world. The first section to be laid 
will be that from the Fiji Islands to Aus- 
tralia. The section from Fanning Island 
to Norfolk Island will be about 1,700 
miles, from Norfolk Island to Brisbane, 
800 miles, and from Norfolk Island to the 
coast of New Zealand, 500 miles. The 
total length of the cable is to be over 7,000 
miles. The value of an all-British con- 
nection between Australasian Colonies 
through Canada to Great Britain can not 
be overestimated in times of peace, and 
should we unfortunately be engaged in 
war with any of the Continental powers, 
the cable may be considered as an abso- 
lute necessity. It will be remembered 
that the present route by which cable mes-’ 


. sages have to be despatched involves the 


calling at a number of ports which are not 
on English territory. Another important 
consideration is that the cable will be laid 
in exceedingly deep water, and hence it will 
bemore secure from interruption. Itis tobe 
expected that the exact route will be known 
only to the Pacific Cable Committee, 
which, again, will seriously increase the 
labor of the would-be cable-cutter in time 
of war.—Electrical Engineer, London. 





Electrical power transmission is said to 
be giving a new impetus to industries in 
southern and eastern Europe. At Sinaia, 
where the Summer palace of the King of 
Roumania is situated, a fine power-plant 
has been developed on the river Prabova, 


where the energy generated is distributed 
to a number of manufacturing plants in 
the lower valley of the river. 
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Two crosstown lines have been projected 
in Indianapolis, Ind., one of which will 
run from White River through Irvington, 
and the other on Sixteenth street. 


Certificates of extension have been filed 
by the Lakeside, Pa., Railway Company 
from Delano to Lakeside Park at Tama- 
qua, and from Shenandoah to St. Nicho- 
las. 


The power house of the Wilmington, 
Del., City Railway Compaiy is to be en- 
larged and practically doubled in its 
capacity to meet the increased demands of 
the company’s patrons. 


A big trolley line is planned by Indian- 
apolis capitalists to run along the path of 
the abandoned Erie canal, between Hunt- 
ington and Logansport. The estimated 
cost of the road is about $600,000. 


A report from Pittsburgh, Pa., states 
that the new Southern Traction Company, 
which has secured control of the West End 
system, will shortly take charge of the 
property and operate the lines. 


An unconfirmed report states that the 
Schuylkill, Pa., Traction Company is to 
commence the erection of a very large 
power station in the Spring, and either 
Frackville or Maizeville will be the site. 


A street railway company which will 
build a line to run from Parkersburg, W. 
Va., to Marietta and Williamstown, Ohio, 
has been organized recently with State 
Senator Henderson, of West Virginia, as 
its president. 


A report from England states that two 
additional underground electric railways 
have been recently projected in London; 
one from Paddington to Kennington, and 
the other from Victoria Station to Putney, 
both being financed by American capital. 


A general transfer and interchangeable 
ticket system has been adopted by street 
car lines operating within the city limits 
of Richmond, Va., and although the 
scheme met with considerable opposition 
from the officials of one of the companies, 
the demand of the public was not to be re- 
fused. 


Contracts have been signed and the New 
England Electric Railroad Construction 
Company has begun operations on the 
new electric road from Burlington to St. 
Albans Bay, Vt. The company will be 
known as the St. Albans Street Railway 
Company and will be running cars, if 
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present expectations are fulfilled, before 
July 1. 


Work has begun on the lines of the 
Gering & Southern Railroad Company, of 
Nebraska, whose incorporation is noted in 
another column. The tracks and grading 
will be of standard gauge, so that both 
freight and passenger cars may be trans- 
ferred to its system from that of the Bur- 
lington & Missouri River Railroad, three 
miles distant. 


A franchise has been recently granted 
at Newport News, Va., to the Hampton 
Roads Electric Railway Company, which 
will operate a street railway from that city 
throughout Hampton Roads to Old Point 
Comfort, closely skirting the beach at 
Hampton Roads. Identified with this 
company is another concern which is said 
to be preparing to erect a large hotel on 
Pig Point. 


The new trolley cars of the Larchmont, 
N. Y., electric street railway system, 
which were delivered on December 1, are 
the most expensive and best equipped cars 
in the market. Such strong opposition to 
the trolley was made by the citizens that 
the officers of the road felt justified in 
giving them the best cars that could be 
purchased. The uniforms of the car men 
will be of black, with gold-braided, black 
silk caps. 


Ohio’s state commissioner of railroads 
has issued an order which indicates a new 
policy in the matter of protection at 
graded railroad crossings. While the or- 
der in question applies only to one cross- 
ing it is evident that the department has 
in mind a plan dealing with the subject 
in its entirety as there are several grade 
crossings in the state where such traction 
is very much needed, particularly those in 
Columbus. 


Four separate lines of electric railway 
have been projected from Toledo, Ohio, 
to Adrian and other Michigan cities, two 
of the lines being already under construc- 
tion. The northwestern part of the state 
of Ohio is a perfect network of trolley 
roads, most of which run into Michigan, 
and when all the roads planned are com- 
pleted Toledo will be the centre of the 
greatest electric traction system in the 
state of Ohio. 


The underground trolley system of the 
Metropolitan Street Railway, of New 
York city, has been finished on the Broad- 
way, Lexington and Columbus avenue 
lines, but the cable cars will continue to 
run all Winter, the trolley not being sub- 
stituted until Spring. President H. H. 
Vreeland is authority for the statement 
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that he did not consider it advisable to 
put the new arrangement to a test during 
the cold weather. 


The newspapers of Brunswick, Ga., 
while thoroughly in favor of progressive 
movements in street railway lines for that 
city, call attention to the terms of the 
street railway franchise recently granted 
by the city council, claiming that the fran- 
chise is so sweeping that the motive power 
of the line to be built is not distinctly 
specified and the company could, if it so 
desired, run an antediluvian mule line 
without violating the ordinance. 


An electric railway to traverse the 
Canadian province of Alberta is said to be 
projected by Ohio capitalists, who desire 
to provide a short rail, water and freight 
line to the Klondike and a short rail and 
water route to the Arctic Ocean. The 
proposed line will run from Edmonton to 
Fort Saskatchewan, thence over the Hud- 
son Bay road to Athabasca Landing. 
From there the route to the Klondike 
and the Arctic Ocean will be down the 
Athabasca River to Athabasca Lake, 
through Great Slave River and Lake to 
the Mackenzie River, which latter is 
navigable all the way to the sea. 

An experiment in freight carrying by 
trolley cars in Essex County, N. J., is to 
be tried by the officials of the South 
Orange & Maplewood Traction Company 
between those cities. A tow car of 100 
horse-power capacity has been provided 
to pull coal and freight cars, and sidings 
are being put in along the route. As was 
stated in this column recently, the Eric 
railroad and the traction company are 
supposed to be planning a combination of 
which this new freight proposition would 
seem to be evidence, as it will enable the 
Erie road to compete with the Lackawanna 
in the coal business for local points. 

The reports recently current in New 
York city, which persistently affirm thai 
President Rossiter, of the Brooklyn Rapid 
Transit Company, is to resign, have been 
denied in the most positive terms, and 
Mr. Anson R. Flower, one of the directors 
of the road, stated that there was absolute- 
ly no truth in them, giving the reason for 
the reports as an attempt to influence the 
value of the stock of the company. Presi- 
dent Rossiter has been influential in great- 
ly reducing operating expenses of the road, 
improving the system and has brought 
about large economies which have not only 
made his work appreciated by the directors 
of his own system, but are favorably com- 
mented upon by railroad men all over the 
country who understand the situation in 
Brooklyn. 








December 26, 1900 





Export Notes 











An order has been booked in New York 
city from the Philippine Islands for a 
large high-speed engine to drive electric 
motors, and the firm which has the order 
on hand believes that it is the first of the 
sort received from those islands by any 
American house. 


The Azores Islands have fallen into 
line and our Consul Pickerell, who is 
stationed at St. Michaels, says that the 
opening for American manufactures of 
all sorts is particularly good in the isl- 
ands, but that as a general rule close 
prices must be made as cash will be paid 
on delivery. 


It seems from present reports that the 
entire equipment of the large electric 
light plant at Kow Loon, China, is to be 
of American make. As was stated be- 
fore in these columns, the electrical ap- 
paratus, including lamps, dynamos, gen- 
erators and the other apparatus ‘necessary 
for the equipment of a thoroughly up to 
date plant is all to come from the United 
States and will be shipped in bulk from 
New York in the near future, one firm 
having secured the entire order. 


A municipal council of Corrientes, 
Argentina, is considering a proposal to 
erect an electric power plant, and ‘since 
most of the electrical apparatus in Argen- 
tina is of American manufacture it is be- 
lieved that the contract for the Corrientes 
plant will be secured by American engi- 
neering firms. Business in Argentina at 
the present time is in a very prosperous 
condition and the chances for imports of 
machinery and tools of all sorts, but par- 
ticularly in electrical lines, are judged to 
be very favorable. 


A report from Australia states that 
the 50 miles of horse railway now in oper- 
ation in Adelaide, New South Wales, are 
soon to be changed to an electric line, and 
the Westinghouse company has appeared 
before Parliament to secure authority for 
undertaking the work. A bill was recently 
passed by the South Australian Par- 
liament directing that all the present 
traction system in the colony should be 
changed to an electric line as early 
as possible, and at Sydney the work of 
changing both steam and horse lines is 
nearly completed. Here also American 
enterprise is manifest. 


Possibly the most striking feature of 
our export trade is the magnificent record 
attained by the manufacturers of electrical 
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machinery and apparatus. Within the last 
three years the exports in this field, ac- 
cording to the tables prepared by the 
Treasury Department, have increased 
from $1,652,656 for the first nine months 
of 1898 to twice that during the same 


period in 1899, and to the enormous sum 


of $3,987,405 between January and Sep- 
tember of the current year. Scientific 
instruments and kindred apparatus, under 
which classification is included telegraph 
and telephone apparatus and supplies, 
show a corresponding increase; the values 
for the periods named ranging from 
$2,312,555 in 1898 to $4,849,789 in 1900. 


Plans have been prepared for the in- 
stallation of a lighting plant at Rosario, 
Argentina, by the River Parana Electric 
Light and Traction Company, in accord- 
ance with the decision of the Arbitration 
Court at a cost of $475,000. The system 
of alternating current now in use will be 
changed to direct current. All the mains 
in the central streets will be underground 
and a large quantity of American elec- 
trical machinery will be required. The 
opportunity afforded to American engi- 
neers and contractors is among the best 
of recent years, and it is stated that they 
will be given the preference over other 
enterprises even if their prices are some- 
what higher, the satisfactory operation 
and excellent qualities of machines pre- 
viously installed by American firms hav- 
ing given the enterprise a prestige which 
no foreign house has yet achieved. 


Although the kingdom of Italy is 
known as one of the leading manufact- 
uring countries in the world for the pro- 
duction of electrical machinery and kin- 
dred apparatus, italso supports avery heavy 
import trade, as an example of which 
may be cited the fact that during the 
past week $40,000 worth of electrical ma- 
chinery has gone from the United States 
to Genoa, $17,000 worth to Naples and 
$12,000 worth to Milan. American ma- 
chinery seems to have the preference 
over other makes and engineering com- 
panies in this country have, at present, 
orders booked from the principal cities 
in Italy for numerous large contracts 
whose aggregate value is more than 
$170,000. It is confidently stated by 
persons who are connected with the enter- 
prise that this volume of material is not 
for re-exportation, as is frequently the 
case with other European countries, but 
is for home consumption, thus indicating 
the strength and prosperity of the elec- 
trical industries in that country. 


An idea of the value of the French im- 
port trade to the electrical and metal 
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manufacturers and dealers in the United 
States, may be gathered from the fact 
that $350,000 worth of copper in bar, 
plate and pig form has recently been 
shipped to Havre. This may be supple- 
mented with consignments of $36,000 
worth of metal working machinery and 
electrical apparatus to the same port. It 
is stated by a Paris house that the clos- 
ing of the Exposition will influence trade 
favorably and that the tone of the export 
market will be notably strengthened by 
heavy and continuous orders. Of all the 
foreign exhibitors those from the United 
states produced possibly the best general 
effect and will derive more actual benefit 
from the apparatus placed on exposition 
at the great fair than any others, evidence 
of this having already been shown in both 
electrical and mechanical lines, while in 
the near future, the report says, still 
greater activity and enterprise will be 
manifested, and as the feeling in Paris 
and other large French cities is particu- 
larly favorable to American industry and 
manufacture, it is but fair to expect that 
our share of the French orders will be 
large. 

Individual exportations and outputs of 
various large copper mines in United 
States have so heavily increased that the 
foreign market for raw and refined cop- 
per has been given a steadier and stronger 
tone during the past year than it has had 
since 1894, and the prices have been pro- 
portionately higher than they ever were 
before. One large mine alone pays divi- 
dends of $8,000,000, or $80 a share on an 
output of 98,000,624 pounds. Another 
company on an output of 60,000,000 
pounds pays $5,400,000, and other com- 
panies show similar increases in their fig- 
ures. The treasury reports of the United 
States Bureau of Statistics, Treasury De- 
partment, will show for the year 1900 the 
high-water mark in the history of our 
foreign commerce. The greatest growth 
is in raw cotton and manufactured iron 
and steel, both of which have practically 
doubled themselves within the past two 
years. The gross exports of copper for 
the month of October aggregated $163,- 
093,597, which is practically twice the 
amount of October, 1894, and the total for 
the 10 months ending with October is 
$1,194,775,205, which is again double 
that of the corresponding period in 1894. 
With these figures as a basis is it any 
wonder that other countries, whose export 
trade has in the past been a very con- 
siderable means of their revenue, are view- 
ing the increasing enterprise and growth 
of our foreign commerce with feelings 
akin to dismay? 
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DENVER, CoLo.— Modern Machinery 
and Electrical Company. $25,000. 


New York City—F. A. LaRoche 
Company, to manufacture electrical ap- 
pliances. $100,000. 


HARRISONVILLE, Mo.—The Quick Tele- 
phone Company has been incorporated for 
$20,000 by local interests. 


KNOXVILLE, TENN.—A temporary re- 
ceiver has been appointed for the Foun- 
tainhead Railroad Company. 


New York Crry—Cremo Incandescent 
Light Company. $10,000. L. E. Hart- 
ley, Lizzie A. Hartley, Joseph Lederer. 


INDIANAPOLIS, IND.—Pennville Tele- 
phone Company, Pennville ; $2,000; A. D. 
Parks, W. J. Lineback and W. A. Hall. 


TreNnToN, N. J.—Long Island Electric, 
Gas and Water Company. $500,000. 
The incorporators are all Camden capital- 
ists. 


HarrispurG, Pa.— Chambersburg & 
Gettysburg Electric Railway Company. 
$50,000. John P. Miller, Carlisle, presi- 
dent. 


Austin, TEx.—The Corsicana Tele- 
phone Company has been capitalized by 
local interests to operate between Corsi- 
cana and San Antonio. Its capital stock 
is $50,000. 


HARRISBURG, Pa.—Warren & Sheffield 
Street Railway Company. $66,000. In- 
corporators: D. H. Siggins, H. A. Jami- 
son, W. W. Rankin, H. A. Siggins, W. E. 
Rice, all of Warren. 


Harrispure, Pa—A Mayfield corpora- 
tion, known as the Mayfield Electric 
Light, Heat and Power Company, has 
been capitalized for $5,000 and will soon 
commence operations. 


STEUBENVILLE, OnHI0o—The Steuben- 
ville Gas and Electric Company and the 
Steubenville Traction Company have been 
sold to eastern capitalists, the deal in- 
volving about $250,000. 


AuBANYy, N. Y.—Independent Union 
Telephone Company, of Buffalo. $200,- 
000. Samuel B. Rawson, Irving H. 
Griswold, A. E. Lord, Elyria, Ohio; G. H. 
Frost, Buffalo, and A. R. Smith, North 
Tonawanda. 


JOHNSTOWN, Pa.—Cambria Terminal 
Railroad Company. $70,000. Powell 
Stackhouse, Wallingford; J. W. Bacon, 
Philadelphia; J. W. Townsend, Bryn 
Mawr; A. P. Robinson, Philadelphia; C. 
L. Price and H. L. Endsley, Johnstown. 


MILWAUKEE, Wis.—An increase of 
$12,000,000 has been made to the capital 
stock of the Milwaukee Street Railway 
Company and will be used in general im- 
provements and will build a new power- 
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house. The figures now reach $15,000,- 


000. 


HarrispurG, Pa.—Carnegie, McDon- 
ald & Canonsburg Street Railway Com- 
pany. $120,000. Incorporators: E. Mc- 
Donald, of McDonald; R. J. Storey, of 
Pittsburgh; R. J. Murray, of Sewickley ; 
J. W. Nesbit, W. J. Cassidy, both of 
Oakdale. 


Tarrytown, N. Y.—If reliance may be 
placed in current reports, the agitation 
for a company to run 35-knot boats be- 
tween Nyack, Tarrytown, Dobbs Ferry, 
Yonkers and New York, will materialize 
in a corporation whose capital stock will 
be $850,000. 


SPRINGFIELD, Mass.—An electric street 
railway is being projected in this city, 
which will be organized with a capital of 
$600,000, and intends to ask for fran- 
chises for 20 miles of track. A uniform 
fare of three cents for a two-mile limit 
will be established if the project goes 
through. 


BrrMINGHAM, ALA.—The Birmingham 
Railway, Light and Power Company (new 
corporation) has voted an issue of $3,- 
500,000 in 50-year five per cent bonds, 
half of which will be devoted to indemnify- 
ing present bond issues and the remainder 
used to extend and improve the com- 
pany’s lines. 


Ocean City, N. J.—The Ocean City 
Association has sold its electric railroad, 
which runs the entire length of that city, 
seven miles, to Henry D. Moore for $125,- 
000. Mr. Moore is a Haddonfield, N. J., 
capitalist and will endeavor to run his 
cars on Sunday, a thing which has never 
before been done by the road. 


AuBANy, N. Y.—The Amsterdam 
Street Railway Company has certified to 
a change of its principal office to Amster- 
dam from New York city, and the Oneonta 
& Otego Railroad Company has certified 
to a change of its name. It will here- 
after be known as the Cooperstown & 
Richfield Springs Railroad Company. 


Covineton, Ky.—The Suburban Elec- 
tric Company has been sold at public ven- 
due to a syndicate of eastern bondholders 
for $181,000. It is believed that the Edi- 
son Electric Company of Cincinnati is 
behind the purchase, but this is without 
confirmation to date. Burgett Loomis is 
at the head of the purchasing organiza- 
tion. 


CotuMsBus, OH10—A new corporation 
is the Sandusky, Norwalk & Southern 
Railway Company, an outgrowth of the 
Sandusky, Milan & Norwalk Railway 
Company. The capital stock of the new 
road is $400,000. It will be extended 
from its present terminus at Norwalk to 
Mansfield, carrying on a regular railroad 
business of passengers, freight and mail. 


HarrispurG, Pa.—Easton, Tatamy & 
Bangor Electric Street Railway. $60,000. 
Incorporators: Cotton Amy and H. C. 
Brittain, East Bangor; H. H. Haines, T. 
A. H. Hay, C. L. Hemingway and W. 0. 
Hay, of Easton; M. P. McGrath, Worces- 


ter, Mass., and J. W. Jones, W. R. Grubb, 
Milton Flory and David- Huddleson, of 
Bangor. 


PortsmoutH, N. H.—The Portsmouth 
Gas, Electric Light and Power Company 
has been sold complete to W. D. Lovell, 
managing director of the Exeter, Hamp- 
den & Amesbury Street Railway Com- 
pany, for the Rockingham Light and 
Power Company. The purchase price wa 
not named, but $350, 000 will be expende: f 
in improvements. 


CotumBus, On10—Chagrin Falls Tele- 
phone Company; $150,000. Freepor: 
Home Telephone Company; $5,000. F'. 
Wayne, Dayton & Cincinnati Traction 
Company ; $20,000. Incorporators: Sam- 
uel F. George, Charles W. Gethart, Clif- 
ford E. Swayne, Charles A. Swain, David 
S. Waymin, E. J. Mounstiphen, A. J. 
Miller, Davis W. Sinks and William Hob- 
lit. 


PortTLAND, Me.—The Portland & Yar- 
mouth Electric Railroad Company has 
passed into the hands of individual mem- 
bers of the Portland Railroad Company, 
and General Manager Newman, of the 
latter corporation has assumed the man- 
agement of the Yarmouth road. The gen- 
tlemen concerned in the purchase are W. 
R. Wood, C. F. Libby, W. G. Davis, W. A. 
Wheeler, C. S. Forbes, J. S. Ricker and 
A. Whitney, all directors of the Portlan« 
Street Railway Company. 


Cuicaco, Itu.—Citizens’ Electric Light, 
Gas, Heat and Power Company, Danville ; 
$100,000; William V. Tobey, George L. 
Barney and Charles M. Lewis. F. L. 
Smith Electric Company, Harvard ; $10,- 
000; F. L. Smith, Eugene B. Smith and 
Leslie H. Smith. Edison College of Elec- 
trotherapeutics ; $2,500; Percival Steele. 
F. V. Ohl and M. W. Boernsch. Monarcl: 
Mutual Light Company ; name changed to 
Wells Manufacturing Company, capital 
decreased from $250,000 to $25,000. 


Kansas City, Mo.—The Kansas City 
Subway Company is soon to be merged in 
the Interstate Electrical Subway Com- 

any, which will be incorporated for 
$200,000. Among the directors of the 
new concern are W. S. Woods and W. A. 
Rule. In connection with the new con- 
cern a telephone company with $300,000 
capital and an electric lighting plant with 
a stock of $500,000 have been incorpo- 
rated. The new concern will establish a 
telephone exchange and furnish light and 
power as well. 


Natcuez, Miss.—The incorporation of 
the Natchez Electric Street Railway and 
Power Company, noted in the ELECTRICAL 
REVIEW in a previous issue, is of interest. 
as the capital furnished for the enterprise 
is stated to be entirely local. The incor- 
porators of the road are A. G. sang 
T. Otis Baker, J. O. Bailey, Oliver N 
Wilds, Ernst H. J ackson, E. A. Enochs, 
P. W. Mulvihill, S. McDowell, James G. 
Smith, Theodore Crothers, J ames W. 
Lambert, Wilmer H. Shields, John F. 
Jenkins, Henry Frank, Thomas Reber, 
KE. H. Ratcliff. 
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Wireless Telegraphy Between England 
and Belgium. 


United States Consul George W. Roose- 
velt sends the following report from Brus- 
sels, Belgium : 

There has been recently established at 
a Panne, Belgium, a station for the ex- 
change of wireless telegraphic messages 
hetween Belgium and England. The re- 
ceiving apparatus to be used on the Eng- 
lish coast was taken across a few days 
ago from Ostend’on board the Dover- 
Ostend mail boat, Princess Clementine, 
which is also fitted up with temporary 
apparatus to be used in the experimental 
trials. La Panne has been selected on ac- 

ount of its being the point on the Belgian 
littoral nearest the English coast. The 
mast of the Marconi station at La Panne 
is 130 feet high. To the foremast of the 
-teamship Princess Clementine is affixed 
in additional mast, which increases its 
original height about 60 feet. From this 
extremity the telegraphic waves will be 
projected toward each coast. A special 
room has been fitted up on board the 
steamer for the instruments, and from this 
room the cable will be carried to the top of 
the extended mast. It is confidently ex- 
pected to obtain communication between 
ship and shore for at least 30 miles, which 
is about half way across. With stations 
at La Panne and Dover, those on board 
the vessel would be able to keep in touch 
with the land during the entire crossing. 

On November 3, experiments began 
about 5 p.M. Telegrams were exchanged 
between the boat, then moored at the 
Ostende wharf, and the station at La 
Panne. Later in the evening, several of 
the Marconi men went on board the vessel 
and communicated with the land station 
throughout the crossing, except when they 
arrived in English waters. Communica- 
tion was then discontinued, as the Belgian 
xovernment has not yet received from the 
English Government authority to tele- 
graph from Dover by this new system. 
This week—probably Wednesday or Fri- 
day—the official trial under the supervi- 
sion of the Government delegates will be 
made. 

The experiments showed that replies ar- 
rived with the same regularity and celer- 
ity as ordinary telegrams. When about 
40 miles from Ostend, the captain of the 
vessel was able to telegraph to the station- 
master at Ostend the probable hour of his 
arrival. Various telegrams were sent 
from the vessel to Ostend, Brussels, 
Dover, London, and to the officers of the 
chief bureau and branch offices of the 
Marconi Company. The reception of 
each message was acknowledged promptly, 
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the first and last letters being given in 
each instance. Subsequently a message 
was sent from the Princess Clementine to 
the station at Dover Court, Essex, a dis- 


- tance of nearly 90 miles, including many 


miles of cliffs and sea. 
—— 
Wireless Telegraph Service for 
Lighthouses. 


A report from Washington, D. C., states 
that the Lighthouse Board is making an 
effort to secure an appropriation to equip 
several lightships and lighthouses with 
wireless telegraphy or telephony. The 
board believes that the success of the sys- 
tem has been so fully demonstrated as to 
indicate that it would be invaluable in 
communication between lightships and the 
shore, resulting sometimes in the saving 
of life. It is proposed to introduce the 
system gradually, and an appropriation of 
$25,000 is wanted for a beginning. 

Baad 


Polyphase Electric Distribution in 
London. 


A new substation at Manchester Square, 
London, England, is being equipped by 
the Metropolitan Electric Supply Com- 
pany, which is slowly converting the whole 
of its system to continuous current. Two 
polyphase motor generators, which will 
convert the high-potential alternating 
current received from Willesden to a low- 
pressure direct current for distribution to 
consumers, are being installed. Six motor 
generator units of 500 kilowatts each will 
be put in, each machine consisting of a 
synchronous two-phase motor of 900 brake 
horse-power, direct coupled to multipolar 
direct-current generators of the same 
capacity. Beside the large units there will 
be three smaller ones of 70 to 80 kilowatts 
each which will act as exciters, and also 
to assist in carrying the day load. The 
installation is one of considerable interest 
not only on account of its size but because 
of the special precautions which have been 
taken on account of the length of the trans- 
mission line, and the nature of the gen- 
erating units in the distant power-sta- 
tion. The generators will be fed from the 
Willesden power-house, about five and a 
half miles away, where Westinghouse gen- 
erators furnish two-phase current at 500 
volts per phase, which is raised to about 
10,000 volts per phase for the lines. At 
Manchester Square this will be stepped 
down to 1,000 volts. 


a 














What is considered a remarkable pump- 
ing installation is being operated by elec- 
tricity from transmission lines near the 
town of Exeter, Tulare County, Cal. 
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Electric Sheep-Feeding. 


A novel invention is now being tried 
out by Michigan farmers for feeding their 
sheep, at the Agricultural Experiment Sta- 
tion, Lansing, Mich. A man by the name 
of McNair has invented the apparatus, 
taking into consideration the fact that al- 
most all towns of any size have electric 
generating plants. His invention consists 
of a curious pen about 15 feet square, built 
of wire and mounted on flat, broad wheels, 
being designed to run in any pasture, 
whether hilly or flat. Wires are run from 
the pen to the small motor which is sta- 
tioned at one end of the pasture, this in 
turn being connected with the feed wires 
from which the power is derived. When 
the button is pressed the pen moves slowly 
across the field. 

During the recent tests two lambs and 
an old ewe were pastured in the pen dur- 
ing the Summer. The field in which the 
pen was placed had been planted with lu- 
cerne, which grew thickly and proved an 
excellent feeding ground for the animals. 
The pen is so arranged that it crawls the 
full length of the pasture in one 
month, traveling about two feet an hour, 
at the end of which it is switched around 
and travels back again. As it moves the 
sheep eat all the fodder, cropping as a rule 
at the forward end of the pen as it runs 
over new ground. In order that the ani- 
mals may be well sheltered one corner of 
the pen is covered with canvas duck and 
the statement is made that so accustomed 
have they become to the moving of the 
pen that when they lie down to sleep they 
choose the forward end in order that they 
may not be disturbed by the rear end of 
the pen as it creeps toward them. 

The advantages of the invention are 
stated to be considerable in that it prohibits 
the sheep from running over, half eating 
and trampling down a large amount of 
pasture, while at the same time it keeps 
them from taking too much exercise, and 
they gain flesh rapidly. One of its dis- 
advantages is the fact that water must be 
carried to them daily and the electricity is 
still somewhat expensive. 

The same inventor is said to have pro- 
duced a mechanism, by means of which the 
sleepy farmer may push a button on get- 
ting out of bed in the morning, which 
electrically feeds all his horses. 

In the same connection we may possibly 
imagine the farmer of the next century 
calmly sitting on the porch, dressed in his 
“Sunday-go-to-meeting” clothes, his feet 
on the balustrade, a fat cigar in his mouth, 
and conducting his planting, pig feeding, 
sheep raising, chicken killing and weed- 
ing by pressing the series of silver-mount- 
Pes pearl electric push-buttons opposite 

im. 
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Industrial Zt 
Notes # # 


Mr. C. E. WOODS, Chicago, has returned to 
the manufacture of automobiles and will 
send his handsome new catalogue to any one 
interested in the art. 


A LARGE ORDER has just been closed 
with the Sprague Electric Company for 20- 
horse-power motors of the slow-speed, direct- 
connected type to operate the new plant of 
the Delaware Button Company, at Wilming- 
ton, Del. 


THE AMERICAN BRIDGE COMPANY 
has a contract for furnishing over 700 tons 
of structural steel to go to the New York 
navy yard naval powder depot, near Dover, 
N. J., and to the nava: magazine, at Iona 
Island, N. Y. 


THE TRIUMPH ELECTRIC COMPANY, 
Cincinnati, Ohio, has been awarded recently 
an order for a 200-kilowatt belted generator 
for the Laclede Gas Company, St. Louis, and 
two large orders of note from Philadelphia 
and New York. 


THE MOLONEY ELECTRIC COMPANY, 
St. Louis, Mo., has recently been awarded 
several orders for the Moloney transformers, 
for which there has been, it is said, stren- 
uous competition by several of the trans- 
former manufacturers. 


OPERATORS of alternating-current plants 
should read a little book issued by the Elec- 
tric Appliance Company, Chicago, IIl., and 
mailed free on request. It is entitled “Skep- 
ticism,”’ and is written especially for alter- 
nating-current skeptics. 


THE OHIO ELECTRIC WORKS, Cleve- 
land, Ohio, is selling large quantities of its 
electric novelties and supplies. These 
novelties are all manufactured for practical 
use, and make an instructive as well as 
pleasing Christmas present. 


MR. H. L. SHIPPY, treasurer of the John 
A. Roebling’s Sons Company, New York, is 
favoring his many friends with an attractive 
and useful holiday remembrance in the form 
of a pocket memorandum book and diary 
handsomely encased in Russia leather. 














“SCAPA” is a society which has done good 
work in England by devoting itself to the 
prevention of disfiguring advertising, par- 
ticularly in landscapes. The work is spread- 
ing to this country, and it will be fully de- 
scribed in the January Scribner’s, by Arthur 
Reed Kimball. 


THE NEW YORK & OHIO COMPANY, 
Warren, Ohio, well known as the manufac- 
turer of the Packard incandescent lamps 
and transformers, is winning fresh laurels 
by the production of a hydrocarbon automo- 
bile, which has received encomiums from 
prominent experts. 


IT IS EVIDENT from the large number 
of orders recently received that the trade 
appreciates the large stock of Edison plug 
cutouts of all sizes which the Western Elec- 
tric Company is carrying in Chicago. Im- 
mediate shipment can be made of any style 
and at attractive prices. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, Mo., has de- 
signed several new types of alternating-cur- 
rent desk and bracket fans, and one new 
type of alternating-current ceiling fan. 
These are expected to combine advantages 
not found in similar apparatus now on the 
market. 


THE WARREN ELECTRIC AND SPE- 
CIALTY COMPANY, Warren, Ohio, manufac- 
turer of Peerless incandescent lamps, re- 
ports that the Fall business is exceeding all 
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expectations. While a busy period is ex- 
pected at this time of the year, the present 
season is unparalleled in the history of the 
company. 


BRILL vs. PECKHAM—Judge Lacombe, 
of the United States circuit court, New York, 
has granted an injunction in favor of the 
J. G. Brill Company, Philadelphia, against 
the Peckham Truck and Motor Company, re- 
straining the latter company from manufac- 
turing the four-wheel trucks with elliptic 
and spiral springs. 


THE HOMER COMMUTATOR COMPANY, 
Cleveland, Ohio, is now occupying the new 
building which it has constructed, and with 
its enlarged facilities and new mechanical 
equipment, the company is in better shape 
than ever for the care of its work. The com- 
pany both manufactures and repairs com- 
mutators of all types. 


THE SIEGRIST LUBRICATOR COM- 
PANY, St. Louis, Mo., maker of the Siegrist 
automatic oiling system, which is being wide- 
ly adopted by electric power-stations, is soon 
to equip a new factory in St. Louis, and 
open a New York branch. The success of 
this oiling system has been such that these 
moves of expansion are necessitated. 


PETTINGILL & COMPANY, Boston and 
New York, advertising agents, have just pub- 
lished an artistic little brochure, with flexi- 
ble cover, entitled “The Science of Advertis- 
ing.’ For those who are particularly 'in- 
terested in this subject this little volume has 
many pertinent suggestions. This advertis- 
ing agency is one of the pioneers in the field. 


THE H. B. CAMP COMPANY, Akron, Ohio, 
manufacturer of the Camp vitrified clay con- 
duits, speaks of the excellent promises for 
construction work in the Spring, as indicated 
by the large number of inquiries the com- 
pany is having for its product. The Camp 
conduit is made of Ohio vitrified clay, for 
telephone, telegraph and electric light wires. 


CROCKER-WHEELER COMPANY, Am- 
pere, N. J., advises that it has recently re- 
ceived several heavy orders for generators 
for lighting purposes, a 300-kilowatt railway 
generator and other apparatus of a similar 
nature; besides which 66 motors for power 
work at the Philadelphia mint have been 
ordered, and 35 motors, aggregating 400 
horse-power, for the Toledo Bridge Com- 
pany. 


THE ECONOMY ELECTRIC COMPANY, 
Warren, Ohio, makes a specialty of renew- 
ing burned-out incandescent lamps. This 
plant is equipped throughout with the latest 
modern appliances used in lamp manufacture 
and its product is said to possess unusual 
merit. Although this company has been in 
existence less tnan six months its business 
shows a remarkable growth and is fully up 
to factory capacity. 


THE GENEKAL ELECTRIC COMPANY, 
Schenectady, N. Y., is sending out a neat 
pamphlet illustrating its core-type trans- 
formers for three-wire secondary service. 
The book is illustrated and contains full de- 
scriptions of the transformers. It will be 
mailed to any engineers or other interested 
parties upon application to the company, and 
is a good example of the work of the com- 
pany’s publishing department. 


THE WAGNER ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, has removed 
its San Francisco offices to 593 Mission 
street, where it has secured greatly improved 
facilities for conducting its rapidly growing 
business in that territory, and where its cus- 
tomers will always receive prompt atten- 
tion. Mr. Clark, who is in charge of the 
San Francisco office, will take pleasure in 
showing and demonstrating the merits of 
any Wagner apparatus he may have in stock. 


THE SHELBY ELECTRIC COMPANY, 
Shelby, Ohio, is now operating its enlarged 
factory with increased facilities to its fullest 
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capacity. In a recent interview by a represent- 
ative of this journal with the officers of this 
company, it was evident that the new type 
of Shelby lamps is meeting with the endorse- 
ment of many of the highest scientists 
throughout the world. This company is just 
issuing a new pamphlet relative to light dis- 
tribution as embodied in the Shelby lamps. 


THE HART MANUFACTURING COmM- 
PANY, of Hartford, Ct., is manufacturing 
push switches which are designed in a self- 
contained wall case. This case is intended 
for use in old walls and woodwork of build- 
ings, and in all places where suitable recep- 
tacles for switches had not been provided in 
the original construction. The cases are 
made of rolled cold steel, with openings in 
the bottom for wires or flexible conduits. 
They are very neat in appearance and are 
easily installed. 


THE WESTINGHOUSE COMPANIES’ 
PUBLISHING DEPARTMENT, Pittsburgh, 
Pa., has issued a very attractive booklei, 
entitled “Motor-Driven Duplex Air Com- 
pressors.” These machines are built by 
the Westinghouse Air Brake Company. 
Tables giving full particulars of the ma- 
chines are contained in the book as well 
as many illustrations, both of the machines, 
motors and wiring. The pamphlet is bound 
in green and stamped in slate, dark green 
and red, presenting a very attractive ap- 
pearance. 


THE CENTRAL TELEPHONE AND 
ELECTRIC COMPANY, 909 Market street, 
St. Louis, Mo., has issued recently two new 
catalogues of interest to telephone users. 
One catalogue, well illustrated with carefu! 
half-tone engravings, shows eight or ten 
types of standard exchange, long-distance 
and intercommunicating sets of most modern 
pattern, several artistic desk sets, test tele- 
phones and switchboards of various types. 
The other catalogue, known as “No. 8,” fully 
illustrates and describes all the elements 
used in telephone construction work, and 
the various accessories for operation. These 
two catalogues will be sent free on applica- 
tion. 


THE AMERICAN ELECTRIC FUSE COM- 
PANY, Chicago and New York, has issued 
a booklet showing the character and pecul- 
iarities of fuses, fuse blocks, lightning ar- 
resters and other specialties, as made in 
this company’s shops. The booklet contains 
considerable data of interest to operating 
electricians. In maintaining the New York 
branch, it is the purpose of the management 
of this company to carry in stock a complete 
line of its products for the better facility in 
pleasing its eastern trade by prompt ship- 
ments. 


THE CUTLER-HAMMER MANUFACTUR- 
ING COMPANY, Milwaukee, Wis., manufac- 
turer of electric controlling devices and 
rheostatic apparatus, is said to be filling 85 
per cent of the American demands for. its 
equipment at the present moment. A list of 
its patrons represents a large portion of the 
dynamo and motor manufacturers of Amer- 
ica. This company, it will be remembered, 
recently absorbed the Ironclad Resistance 
Company, of Westfield, N. J., and, in addi- 
tion to its Milwaukee plant, is operating the 
Westfield plant and maintaining a branch of- 
fice in New York. 


THE AMERICAN SCHOOL OF CORRE- 
SPONDENCE, Boston, Mass., is sending out 
a special coin card to be used by engineers 
and others desiring to examine its instruc- 
tion papers and text-books. The card con- 
tains a place where a.silver 25-cent piece 
may be inserted and securely sealed. This 
card contains also a place for the name and 
address and the text-book wanted. It may be 
placed in an envelope and addressed to the 
school without further trouble. Any one 
wishing to examine any of the instruction 
papers of this school should send for one 
of these cards in order to send the money 
safely. 















“DOUBLE EXPORT AND DOMESTIC NUMBEF 





ELECTRICAL 






ELECTRICAL 


REvi 


EW 





Vou. XXXVII.—No. 15. 


Copyright, 1900, by ELecrricaL Review Pus. Co. 


NEW YORK, WEDNESDAY, OCTOBER 10, 1900. 


TEN CENTS A COPY. 
THREE DOLLARS A YEAR. 
FIVE DOLLARS FOREIGN. 








THE PHOENIX 
GLASS CO. 


Manufacturers of 
Gas and Electric Globes, 
Shades, Etc. 
PITTSBURGH 


NEW YORK 
CHICAGO 


Send for our 
LATEST CATALOGUE 
Now Ready 








NAME PLATES 


FOR ALL ELECTRICAL APPARATUS 


AUGUST BECKER 


34 Otiver Sr. 
BOSTON, MASS. 








EASTERN 


Inc. LAM PS Excel. 


LIFE EFFICIENCY 
ACCURACY ECONOMY 


Eastern Electric Co. 


BOSTON, MASS. 





“PHONO-ELECTRIC” WIRE 


“IT’S TOUGH” 


IS HOMOGENEOUS 
THROUGHOUT 


‘ NO HARDENED SKIN 


BRIDGEPORT BRASS CO. 


WRITE FOR BOOKLET 


19 MURRAY STREET 


NEW YORK 











H DOR.’ Onamvnn, | MSPS 


1889 
PARIS EXPOSI- 
TION MEDAL 
FOR RUBBER 
INSULATION 





TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 
Sole iponetingtartes 5 of OKONITE ak eae TAPE, MANSON TAPE, CANDEE 
THERPROOF W rite for Prices. 


THE OKONITE CO., Ltd., 253 Broadway, New York. 


EO. T. MANSON. Gen. Supt. 
wt H. Hopes, Secy. 


1893 
WORLD’S FAIR 


INSULATION 


The Gutmann 
Wattmeter 








is our idea of a correct Alternating 
Wattmeter. both in theory and practice. 
We are willing to guarantee them. : : 








Electric Appliance Company, 


CHICAGO. 














MATION 








CONDUIT AND CABLE CO. 


MANUFACTURERS AND peeves oF 
Paper Insulated Cables and Wrought-iron 
Comnnttioed Pipes f od Under- 
ground Subways. 
73,000,000 feet of our Conduit and thousands of 
miles of +. ur Cables in use in United States, 
Canada aud the British Isles. 
Main Office, Times Building, New York. 
BRaNcH: AMES BUILDING, Boston, Mass. 


SPEER 
CARBON COMPANY 


ST. MARYS. PA. 





Manufacturers of 


Motor and Generator 
Brushes 
iat Ridlion Co., Boston, 








American Vitrified Conduit 


Com all Vitrified Glazed Conduits 
Pp Underground Conduit Systems 
General Office: 39-41 Cortlandt St., N.Y. 








Only Fire Detective Wire ia the World 


MONTAUK MULTIPHASE CABLE CO. 


100 BROADWAY, NEW YORK CITY 


cGill, ae Berg, Ch: mi. 
"Rall rg, cago I td 


igh, Pa. 
a Co., Lid., New 
Orlemna, La.” 


ouis, Mo. 
Eccles & Smith, San Francisco, Cal. 






















Wy American Electrical Works 
PROVIDENCE, R. L 
* BARE AND INSULATED 


ELECTRIC WIRE 








supplies 











MATCHLESS IN EVERY WAY. 

Would like to send you our new Catalogue, illustrating our 
MATCHLESS ELECTR C CIGAR LIGHTER, 

and siso a full line of Bell, Battery, Telephone and Telegraph 


STANLEY & PATTERSON, 


MANUFACTURERS OF GENERAL ELECTRICAL EQUIPMEN vy SUPPLIES, 
32-34 FRANKFORT STREET, NEw YORK. 


INCORPORATED, 








All Our Wires New Code Standar 


Branches; Chicago, 320 Dearborn Street; Boston, 134 Congress Street; San Francisco, 71 Flood Building. 


New York Insulated Wire Co. 
Main Office, 13-15-17 Cortlandt St., New York 








THE BRISTOL C0. 
WATERBURY, CT. 
, Voltmeters 
remeters 





a 





Pe Gauges 
ressure 
Thermometers 
PAY FOR THEMSELVES 
SEND FOR CA ALOGUE 





I-T-E 


CIRCUIT BREAKERS 





Discounts Changed, September 15, 1900 
Give specific requirements and ask for prices 


The Cutter Co., “oreo eS 











anmnaemnrcaees 





WARREN ELECTRIC AND 
SPECIALTY CO." Weswtectacers 


by PEERLESS” 


INCANDESCENT LAMPS, FAN MOTORS, 
TRANSFORMERS 








ELECTRIC LIGHTING jes 
STREET RAILWAY 








Telephone Supplies 
Morris Stranded Rail Bond 
Morris Electric 

Company 


15 Cortlandt Street 
New York 





“ Standard of the World.” 


IF YOU ARE INTERESTED IN 
TELEPHONES, 
Send for bg Catalogue and 


Ericsson Telephone Co., 


296 Broadway, N. Y. 
































er 








INDEX TO ADVERTISERS PAGE 35 








ELECTRICAL REVIEW | Vol. 3%—No. 15 | 


Yee Shen 
~~ Chaow-Chaow 


which being interpreted 
means 


“Business is 
Rushing” 


This legend, cut out and pasted 
in a man’s desk where he can look 
at it daily, will keep away bad luck 
and bring prosperity. 


Some people may get prosperity 
from the Chinese part of it, but the 
wise street railway man will look 
at the trade-mark when he needs 
feed wire or cable and. avoid bad 
luck by using goog <°~ tested 
material. 








The Okonite Company, Ltd. 


253 Broadway, New York 


Western Agents: CENTRAL ELECTRIC COMPANY, 264-266-268-270 Fifth Ave., Chicago, Ill. 




















October 10, 1900 ELECTRICAL REVIEW 


244444444444 44 44444444444 444 4b bd bb bb hb bt pp hh bh ph ppp ppb hh hhh DD DDS DDD DD 





pevwue* 
| , oo 0 664.4.6.6.6.4.6 bb i Bil i Di i eee eee 


OSEHBTTES 2 KINDS IN [ 


Cap attached to base by quarter-turn OR Cap rigidly fixed to base by screws 





A quarter-turn of the cap of the P. K. Rosette attaches it to the base by means of extra strong spring contact-arms, which lock the cap 
ufficiently for general work. Where rosettes are subject to vibrations, the lock-screws in the cap may be readily tightened (see illustration 


No. 811) so that the contact-arm connection is practically one piece. 
The parts are few and strong, and the porcelain is of the highest grade and finish. The design is plain, and will not catch or hold the dust. 


‘wwvwvuvuvwvvvuvvuvuVvVUVUVUVUVUUVLT. 


wewveveveveveweeevoveuwvevwewvveyo,ovTTT eo ee oe ee eee Ve See eS eee ee Ve eee Se 








264-266-268-270 FIFTH AVENUE, CHICAGO 


Central Electric Co., Wr eceecieabiseadiaion 


? 





4 
Std. List List 

, Pkg. No. Price 

; 250 810 For Cleat Work, Solid Cast Lugs .26 

250 8J1 For Concealed Work . .. . . .26 

: 250  8J2 For Moulding Work . . . . . .26 

> 

, BRACKET ROSETTES 
q 

iP. K. BR 

100 S13 For Cleat Work. . . . «.'. && 

> 100 8$4 For Concealed Work... . . .36 

100 «©: 8J5:~%@~For Moulding Work. . . . . .36 

% 

~ DISCOUNTS. 50% Less than Standard Package. 50% and 10% Standard Package. 
4 

€ 

q 

4 

rR 

E 








we 








8%, ILLINOIS INSULATED WIRE CO,.s:**%, 


NZPA OF <9. 4 On 0) =) 31-22) ? 


tat: GRADE WEATHIERPROUT Wi bE 


SY CAMORE , ILE SAMPLES FREE] 























ONTAUK FIRE-DETECTIVE WIRE. 22 2o%=v=r0r= 


Use this wire 
for Electric-Bell 
service. It dis- 


conta Mulinhas Cable Co., 100 bvavay, New York, = 

















Isss SSO AAAS: yyy yy yyy yyy 


— —— ORONO lai lls 


SOSESSSSSS AG 

















Zam BOOS E DOS DWDSSDDD®P®™DE @DDD OS @ @ DDD © DOODD SO @Oive |] - & 


Federal Sait’ 


/FOR CARBON CYLINDER AND. 
Ae. ( CARBON-MANGANESE \ 3e 
‘ BATTERIES. ’ 


Package in | GIVES MORE CURRENT, LONCER | Package in 

case lots of | LIFE, ABSOLUTELY NO ORYSTALS. case lots of 
Both salts have a depolarizer in the mix- 

oa aoe ture. Federal Salt No. thas more depolarizer “3 aye 

— than Federalite, and so will last longer. That's -0.B. Bou 

Brook, N. J. } the only differe Brook, N. J. 

It'sthe DEPOLA ARIZER that INCREASES Federalite 


NO 


CHARGE OF 


FEDERALITE 


PATENTED 















P mee NOTH, GIVES LONGER LIFE, and 

Please send = DOES AWAY ABSOLUTELY WiTH CRYS- | Sold in bulk FOR SMALL 
nang TALIZATION and CREEPING SALTS. also. 

wee areaeing, | BATTERY 





MADE BY 


ea Kiagn 
FEDERAL BATTERY CO., _‘iIf Pine St., N.Y. 


FRANK S. DeRONDE CO., 48 N. 4th St., PHILADELPHIA AGENTS. 


6 — PDO OOS EEE BBE BEM BOD LLB DD DPM AS DOB BPODBOOKBE  —-  *% 


PLD EP AD LPP LY LP LP ADD AD AD LD 





e, 








THE BEARDSLEY MALLEABLE IRON PINS AND 
BRACKETS. 





Can ship all sizes from stock. 


THE NEW ENGLAND ENGINEERING COMPANY, 


Waterbury, Ct. 








Gould 
Storage 


Batteries 


are of comparatively recent 


development, and_ their 
accomplishments work an 
era in the storage of elec- 
trical energy. 

Gould Batteries give 
greater efficiency for less 
weight than any other 
battery. 

Gould Batteries are especially adapted, beyond other 
electromobiles, and for central station, 


systems, for 


lighting and power, electric elevators, railroad signal 


apparatus, telegraph, telephones, electric fire alarms. 


Gould Storage Battery Go., 


N. Y. Office, 25 West 33d Street, 
New York, N. Y., U. S.A. 


Send for new Illustrative and descriptive catalogue. 


Works, Depew, N. Y. 
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ESTABLISHED 1878 


J.H. Bunnell « Co. 


20 PARK PLACE, 


INCORPORATED 1899 


Near Gen’! Post Office, NEW YORK 





TRADE MARK 


Manufacturers, Importers and Dealers in 


Telegraph, Telephone, Railway and Electric 
Lighting Apparatus and Supplies, Instruments, 
Batteries, Insulated Wires and Line Equipment 


CATALOGUES AND CIRCULARS FREE ON APPLICATION 


GET OUR 


SPECIAL PRICES 


BEFORE PLACING ORDERS ELSEWHERE 


We own the GOODWILL, NAME, COPYRIGHTS, TRADE a as 9 
Patent (No. 288881) and all other assets of the old firm of J. 
BUNNELL & CO., and propose to maintain our rights in the cenkae 


J.H. Bunnell « Co. 


20 PARK PLACE, Near Gen’! Post Office, NEW YORK 


b. POH OO BOOEE § HHH OROOCOOE 


5 SIZES. wu. S&S. 44 VOLTS. 


STORAGE BATTERY 


Now Ready. 
No. !— 3 Ampere Hours, $1.00 
No. 2— 5 Ampere Hours, $1.50 
No. 3—15 Ampere Hours, $3.00 
No. 4—25 Ampere Hours, $5.00 
No. 5—60 Ampere Hours, $8.00 





DISCOUNTS TO THE TRADE. 


The only Storage Battery shipped 
Fully Charged and Dry with liquid 
in separate vessel. 





FURTHER DETAILS BY MAIL. 


U. S$. BATTERY COMPANY, 


253 Broadway, New York. 


BRANCHES: 


CHICAGO : 34 West. Monroe Street. BOSTON : 9 Cornhill. 
Laboratory, 552 State Street, Brooklyn. 
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ELECTRICAL REVIEW 


—_ 


Constant-Current Series Long-Burning 
Arc Lamps No. 1165, Type 212 


DIFFERENTIALLY CONTROLLED. DIRECT CARBON FEED. WORKING 
PARTS REDUCED TO MINIMUM. BUT ONE PIVOTAL JOINT 
IN REGULATING MECHANISM. EASILY ADAPTED 
FOR DIFFERENT CURRENTS AND VOLTAGES. 
NO SPRINGS. 


October 10, 1900 





Burns 160 Hours with Single Trimming 


WRITE FOR OUR BULLETIN 7005 


Western Electric Company 


Type 212 CHICAGO NEW YORK 





LONDON 
ANTWERP Bridge Chambers PARIS 


3a Rue Boudewyns 171 Queen Victoria St., E. C. 46 Avenue de Breteuil 
and North Woolwich, E. 
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STAMPED ON AN ENCLOSED ARC LAMP 
«hte Re sENES:..: 


Latest Development 
Highest Efficiency 
Unequaled Quality 


Manufactured for Direct and Alternating Current 


Series and Multiple 


We 


Manhattan General Construction Co. 
Newark, N. J. 





a ee 2 


Sales Office, 11 Broadway, New York 
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ELECTRIC LIGHTS AND FANS 


Electricity generated from Car 
Axle while car is in motion, and ‘ 


supplied from storage battery 





when car is stationary. 


The ‘‘ Axle Light” equipment j 
is automatic in its operation. 
Each car carries it own lighting 
apparatus. Cost of maintenance é 
insignificant. 


WRITE FOR ILLUSTRATED 
CATALOGUE 


GENERATOR APPLIED TO CAR TRUCK 
A, Dynamo; B, Driving Pulley on Axle; C, Armature Pulley; D, Flexible Gearing; E, Tension Spring; FFFF, Hangers. 


Consolidated Railway Electric Lighting and Equipment Co., 100 Broadway, N. Y. 


JNO. N. ABBOTT, Vice-President and General Manager JNO. T. DICKINSON, General Agent J. L. WATSON, Secretary and Treasurer 











“1S TERLING- 


‘* STERLING ”’ 
FARE REGISTERS 


ates || MEAKER CO. 


‘* STERLING ”’ 
SAFETY BRAKES 











sano Boxes | | [41-155 EAST TWENTY-FIFTH 
eens” ~— | | STREET » NEW YORK CITY 


‘* STERLING ”’ 
INSULATION 


LIFTING JACKS DES WeSSs FACTORIES SASS SASS 
BELL CORD NEW YORK wt ot CHICAGO 
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DANVERS, MASS., Dec. 12, 1899, 


Wagner Electric Mfg. Co., 

#620 Atlantic Ave., Boston, Mass. 
Gentlemen: - 

For the past two months we have been using the 
alternating current motor sent us by you. It is giving us 
no trouble, and is doing its work perfectly, at all times. 

We would be pleased to show it in operation to 


any one who may care to call upon us. 


Very truly yours, 


OM Cfo, “4 
es 





YEARS OF EXPERIENCE 
have enabled us to place 
on the market 

TRANSFORMERS 
that can be thoroughly 


relied upon. They em-=- 
body the 
HIGHEST DEGREE OF 
ECONOMY. 








250 K. W. AIR BLAST TRANSFORMER. 
Send for Bulletins ‘‘V 9, 12, 16, 18 and 33,’’ descriptive of the 
different types we build. 


GENERAL OFFICES AND FACTORY : 
a Sa we 





BRANCH OFFICES: 
NEW YORK, Havemeyer Building, A. H. Mustard, Agent. 
PHILADELPHIA, 1000 Betz Building, John Mustard, Agent. 
BOSTON, 620 Atlantic Avenue, H. C. Buck, Agent. 
CHICAGO, 1519 Marquette Building, Geo. B. Foster, Agent. 
BALTIMORE, 204 East Lexington St., John Mustard, Agent. 
SAN FRANCISCO, 120 Sutter Street, A. R. Pike, Agent. 
YOKOHAMA, JAPAN, Bagnall & Hilles, Agents. 
LONDON, ENGLAND, 47 Victoria Street, C. R. Heap, Agent. 
CITY OF MEXICU, Am. Engineering Co. of Mexico, Agts. 
FOREIGN DEPT., Havemeyer Building, New York. 





BUILDERS OF 
Switchboards for Lighting and Power Transmission................2. -. seeeseee Bulletin “*V’’ 20 


Transformers for Lighting, Power 
Trennclieslen, ant innibe Work pgs ctdn ther hee taco Bulletins “V? 9, 12, 16, 18, 33 


WO II a ciel Srna cg oka tobe st rcicadeseneteusmateecacecsesacseatecceete Balletins *“V” 17, 25 
Direct-Current Motors and Gemerators..............ccccccccceseces soceecceeeece Bulletins “*V” 34 
NE vg brie cin cle cdeecsedtersaccuss sqcantedeavennotecnedalccusnetaeae Bulletins **V”’ 21, 29 
Switchboard Ammeters, Voltmeters and Indicating Wattmeters........ ... Bulletins “V’ 31, 38 
Single-Phase, Self-Starting Alternating-Current Power Motors........ Bulletins “*V”’ 24, 26, 82, 35 
Automobile Charging Outfits...............ccececeeeeeeeeeceeteere teee .caveeucages Balletin ‘*V” 36 
Weeught Copper Termimalls. .......ccisscccccccccccccccccscctcccccesccccssccsecncves Bulletin “V” 28 
Wigh Tomato Fass CUtente ss oo ivcccccescccscuccevecsscucccvceccesssecevcesecscccces Balletin “VY” 30 





Our Self-starting 


Single Phase.#.# 
A. C. MOTORS 


and what a customer thinks of 


them. 
Send for Bulletins ««V’’ 24, 26, 32 and 35. 


PPPODG _—“ 





The Core Loss reduced to 
a minimum. 

The MECHANICAL superi- 
ority unquestionable. 
WE BUILD TRANSFORMERS 

to meet specifications or 
will submit specifica- 
tions to meet conditions. 





PPL LDS 


Wagner Electric Manufacturing Co. 


ST. LOUIS, U. S. A. 





TYPE ‘‘K’’ AMMETER. 
An absolutely ‘‘ Dead Beat’’ Switchboard Instrument. 
Send for Prices, Bulletins ‘‘V’’ 31 and 38. 
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Fort Wayne Eleciric Works 


(INCORPORATED) 


SOMETHING NEW... 


"Type K 
Antegrating Wattmeter 


WEIGHS LESS THAN 
13 POUNDS AND CAN BE 
INSTALLED IN A SPACE 


y 


Z 
Z 
Z 
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OT HAVE ELFCTRIC WORKS® ‘ ‘ 
FORT WAYNE,!ND.,U.S.A. Gi~x ba 31 inches. 
TREK-INTEGRATING WATT METER 


SINGLE PHASE 
hE CYCLES * 
PATENTED 
EEE «REE 








SOME INTERESTING POINTS. 


THIS METER WILL RECORD ACCURATELY THE 
ENERGY OF ALTERNATING-CURRENT CIR- 
CUITS REGARDLESS OF THE POWER FACTOR. 


IT CAN BE QUICKLY ADJUSTED FOR EITHER 
HIGH OR LOW FREQUENCY. 


NO CONSTANTS OR MULTIPLIERS USED. 
METERS ARE DIRECT READING. 


THE CALIBRATION IS PERMANENT AND RE- 
LIABLE. 


CONVENIENT TO HANDLE, EASY TO INSTALL 
AND REPAIR. 


ALL PARTS ARE STANDARD AND INTERCHANGEABLE. 


"™\N.S"EGow: FORT WAYNE, INDIANA. 
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UNEQUALED IN 
QUALITY 


vO 






Our Standard Railway Lamps are especially selected 
for uniformity in current consumption, which insures 
uniform distribution of light throughout the cars. We 
employ every known test to insure our product being 
kept up to the highest standard of excellence, and the 
fact that our Railway Lamps have been used exclusively 
by some of the largest Electric Street Railway Systems 
in the United States for several years is sufficient proof 
of the satisfaction which they give. * *% % % 

Place a trial order for a barrel, or larger quantity, 
and let us convince you that our lamps are all that we 
claim for them. Prompt shipments and satisfaction 
guaranteed. 2% 2% 2 2 2 tH mH HH 

















bd 







SEND FOR REDUCED PRICE LIST 


The Columbia Incandescent Lamp Co., st. Louis, Mo. 









NEW YORK OFFICE: [311 Havemeyer Building. SAN FRANCISCO: Paul Seiler Electric Works. 
BOSTON: Equitable Building. MINNEAPOLIS: 17 South Fourth Street. 





CHICAGO: Central Electric Co 
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Just ore for 16,000 Volts 3 
a 


make sure about this in- 
It is 


{ 
| 
| 








sulator business ? 
important and will pay 


you! 


FRED M.LOCKE 


Victor, N. Y. 
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ELECTRIC LICHT. TELEPHONE. HOUSE COODs, 


A. 
Terry rrr er eeereweeeeeeeererrerererrewrrewevweeewee~= 


E:LEcTRICAL SUPPLIES 


Send for Catalogue of each line. 


FRANK H. STEWART & CO., - - 


PHILADELPHIA, PA. 


35 NORTH 7th STREET 





LONG’S 


Automatic Electric 
Lamp Support # 


Automatically disconnects current 
wires on lowering of Jamp. 

Small and compact. 

Parts few in number. 

No springs. 

Trimming of lamps done without 
danger. 


Pamphlet sent free on application. 


Harry Long, 


GREENTOWN, IND. 











Crocker-Wheeler Company 


MANUFACTURERS anp ELECTRICAL ENGINEERS 


General Offices and Works, AMPERE, N. J.,U.S.A. 


BRANCH OFFICES: 


YORK, 39 ay “ne Street CHICAGO, 1390 Old Colony Bldg. 
BOSTON, 81 State Street ATLANTA, 610 English-American Bld¢. 
PHILADELPHIA, 4 8. Broad Street DENVER, 311 Kittredge Bldg. 


e 
ST. LOUIS, 642 Century Bldg. WASHINGTON, 1416 F Street, N. W. 


CHARLOTTE, 2914 8. Tryon Street PITTSBURGH, 607 Empire Bldg. 


OLES BRACKETS, PINS Tl 


PROMPT SHIPMENT DIRECT FROM MILLS 


SAVE BROKERAGES AND SEND US YOUR 
INQUIRIES 


ECCLESTON LUMBER of 


29 BROADWAY, NEW YORK 





Sterling -Meaker Co. 


144-155 EAST 25th STREET, NEW YORK 


“Sterling” Fare Registers “Sterling” Fenders 
“Meaker” Fare Registers “Sterling” Insulation 
“Sterling” Safety Brakes Lifting Jacks 
“Sterling” Sand Boxes Bell Cord, Etc. 


FACTORIES: NEW YORK — CHICAGO 











“HARTFORD” ROSETTES 


FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap_and bases interchange- 
able. 

Positive lock and sure con- 
tact. 

Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. 





“CONCEALED.” 


" HART MEG. 0. = 





Placed on ceiling—opens and shuts with cord. For 
controlling either incandescent or arc lamps. Obviates 
running wires down walls 


MANUFACTURED BY 


J. C. FAGAN, Watertown, N.Y. 


For sale by all Supply Dealers 


The Fagan 
Cutout 
and Switch 











Peru Electric Mfg. Go. 


PERU, INDIANA, 
Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the «‘Pemco,”’ 
the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 
and a complete line of new Peru Branch Cutouts 
with Patented All Porcelain Fusible Piugs. 
Write for price-list and descriptive circular. 


PERU ELECTRIC MFC. CO. 
PERU, INDIANA. 


SALES MANAGER: 
F. H. SCHLESINGER. 


NEW YORK OFFICE: 
220 BROADWAY. 
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American Bridge Co. 


- GENERAL OFFICES 


100 Broadway, New York, N. Y. 





DESIGNERS 4° BUILDERS cists «» METALLIC STRUCTURES 


We have decided to carry at all our plants a large 
stock of raw material, from which we can furnish 
with great promptness any ordinary order for Steel 
Bridges, Roofs, Buildings, Columns, Girders, Beams, 
Channels, Angles, Plates, etc., etc. 








BRANCH OFFICES AND WORKS 


BOSTON, MASS. ELMIRA, N. Y. TRENTON, N. J. LAFAYETTE, IND. 
EAST BERLIN, CONN. HORSEHEADS, N. Y. WILMINGTON, DEL. CHICAGO, ILL. 
ALBANY, N. Y. PITTSBURG, PA. BALTIMORE, MD. MILWAUKEE, WIS. 
GROTON, N. Y. ATHENS, PA. ° COLUMBUS, OHIO. MINNEAPOLIS, MINN. 
ROCHESTER, N. Y, PENCOYD, PA. YOUNGSTOWN, OHIO. NEW ORLEANS, LA. 
BUFFALO, N. Y. PHILADELPHIA, PA. CANTON, OHIO. 


ARBAPOSHD PHBMHATRAPRMDDA RHODE VDEONMWAOHWMD OHODOHVNVOVEDODOCCOO 
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«, There Is No Higher-class 
+ India-rubber Insulation 
- For Wires and Cables than 


w ate a 
oe 


Kyi yr KC % bat: 


Habirshaw. 


Authorized Manufacturers of the 
a ATTIX FLEXIBLE TUBE Wire. 





? x Y 


“ 


The India-Rubber and Gutta-Percha Insulating Co., 
Main Office, Glenwood Works, 


J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. YONKERS, N. Y. 
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Thresher Electric Company 


DAYTON, OHIO, U. S. A. 





400 K.-W. SLOW-SPEED RAILWAY CENERATOR 


Slow-Speed Generators 


DIRECT CONNECTED OR BELTED, 
FOR RAILWAY, POWER OR LIGHTING 


ELECTRIC MOTORS « 


OF ALL SIZES AND TYPES TO MEET THE VARIED REQUIREMENTS OF POWER TRANSMISSION AR 


off 
fe afe ae ae oe oo fe fle sho sf af ao lo fle fle seo afer ao ao oe so fe sf seo. 
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ULLOCK 
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75 KW. TyPE“H "GENERATOR. 
DescriBED IN BULLETIN 32-A. 





200 KW.BuLLOCK ENGINE TYPE GENERATOR 
~ Described in ButleTIN Ne34A 


MADE IN THE ' SEND FOR DESCRIPTIVE 
MOST MODERN a : BULLETINS GIVING 
WORKS IN THE Pi —— DETAILS OF CONSTRUCTION 
1 (0) =) 0 0 ee fo ag 0-12) 8 to 0) ted 74 oo) 





Trpe“H"350 K.W THREE Bearine Butock BELTED GENERATOR 
DESCRIBED IN BULLETIN 32-A. 


| BULLOCK-ELECTRIC-MFG.CO: 


SSS 


S 


MEAN Ninentice 


SSN 
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SIEGRIST AUTOMATIC OILING. SYSTEM 


(Patented.) 


We have closed Contracts since January, 1900, to July 1st, to ha Be 87 Plants. 
We have never failed to receive order to equip all new ‘units inst 

We are saving one Company $450.00 a month, the others in proportion. 

We will refund all money paid, if ap tus does not operate successfully. 

You can not ask more, so if you will investigate, we will receive your ‘order., 


stra mers, SIEGRIST LUBRICATOR COMPANY, ws case eae 


+ 
+ 
¢ 
+ 
ee 





J. H. WH ITE M FG. co. 5 MANUFACTURERS OF 


GAS ELECTRIC AND COMBINATION FITTINGS AND 
FIXTURES, TRIMMINGS, SCREWS AND ORNAMENTS 


J as SEND FOR OUR NEW CATALOGUE, JUST ISSUED 


PRESSED, SPUN AND : 127-137 NORTH 10TH STREET 
TURNED WORK TO ORDER BROOKLYN, N. Y. 





ELECTRIC LAUNCH on CENTRAL PARK, LAKE, new YORK. 


ELECTRIC LAUNCHES 
CHICAGO EDISON COMPANY Stunt, & PAYING INVESTMENT AT PARKS aid PLEASURE RESORTS. wt 


Reliable. . TRAFFIC PROMOTORS. No Smoke, 
Executive Office, Send Stamps for Illustrated Catalogue. 
Electric Boat Co., 100 Bway., N. 7. 
vt 


76 MARKET STREET, CHICAGO. TELEPHONE, MEIN 1280. The Electric Launch Co, Bayonne City ( “ort .) New Jersey 


First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT, PROMPT ATTENTION. || | The Mason saci. Pera Cotta Conduits 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, FOR 
Machine Shop; Engines, Etc., Carpenter 


Shops ; Cabinets, Etc. eeOS eee Underground Electric Wires 

















CORRESPONDENCE SOLICITED. 
Being of Vitrified Terra Cotta they donot 
absorb water,and when properly !aid arein- 
destructible by the elements. [eing Salt 
Glazed inside as wellas out they offer little 
or no resistance by friction in drawing the 
cables. Our standard length o/ 30 inches 
is the most suitable to insure perfect 
vitrifaction and glazing is most easil 
handled. least liable to breakage in 
ling, fae consequent]. ay the mos! economi 
cal.. Being connected by dowe's, 
registration: and alignment ar: 

} without the aid of skilled labor. : 
laid the joints are not displaced 
ming concrete or Otherwise. As" 
or other Substance is allowed toe 
ducts while being laid, there is no ¢ 
of — required preliminary tv 
the cables. 

THE 


sais: ealiimbianbl Potomac Terra Cott: 


eur sarrenes || cE é H - 36 Corcoran Building. 
jjece t Chicago. oo __°, WASHINGTON, D.C. 


1 “MORRIS ELECTRIC COMPANY, 
A trial means its adoption. — . 15 Cortlandt St., New Yor“. 






































H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer. 


NEW ENCLAND BUTT. COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 


Braiding, Taping, Winding, Twinn ng, Cabling, Stranding, Polishing and Meesaring: Machines. Sable Covering Braidess. 











FINE CASTINGS A SrPHCIALTY. 


304 PEARL STREET, - -_ -: _PROVIDENCE, R. ky U. S. A. 
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CROWN K 


W VEN WIRE DYNAMO BRUSHES 


At the Lowest Prices 


We 2 upplying largest consumers in the United States, Canada and Mexico 
e make all grades and defy competition 


We also make 





( Crown 
Commutator 
—— Compound 

CROWN 
Crown Woven Wire Brush Co., Salem, Mass. 





er 





SEND FOR PAMPHLET 
FREE ON APPLICATION 


Long Automatic 


HARRY LONG 


GREENTOWN, IND. 


Electric Lamp 


ee Ue UF 


Supporter 
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Electric 


4 ELECTRIC i " j 
2 | AUTOMOBILE |! 7 O 2 s 
» ORS A Ney 
| vy Catalogue Sold by oe Dealers 





KNAPP ELECTRIC AND NOVELTY COMPANY 


11S White Street = = 


NEN YORK 








GENERAL INCANDESCENT ARC LIGHT CO. 


Factory and General Offices: 672-678 FIRST AVENUE, NEW YORK. 
TRADE 


eo dhe 
Manufacturers of HIGH- GRADE ELECTRICAL SUPPLIES. 


WRITE FOR ATTRACTIVE BULLETINS. 
BRANCH OFFICES : 


MARK. 


CuHIcaGo, ILL. 48 West _—- Boulevard. MINNEAPOLIS, MINN. 516 Guaranty Building 
PHILADELPHIA, Pa. 22 Drexel Buildin; DENVER COLO 621 16th Street- 
Boston, Mass. 31 Milk Street. CINCINNATI, OHIO. 57 Perin Buisaing- 
St. Louis, M 638 Century Building. | SAN FRANCISCO, — 598 eee Building. 


. Building. 


CHARLOTTE, -M.C.A 
572-578 First Ave. 


EXPORT DEPARTMENT, N.Y. 

















as 7? A combination of Wire Cloth, 
Leaf Copper and Graphite. An 


improvement over all imitators. 


Ohio Electric 

Specialty M’f’g 

Company, 
TROY, OHIO. 








(Makers of Rogers Commutator Lubricant, 
and the Imperial Rheostats.) 








YOU 
SHOULD 


SEE 

last issue and next . " 
Issue ©° this jour- C 
nal, if »ou are inter- in 
ested in alternators. 


WAREEN SANDUSKY, OHIO, u.s.a 
ALTERNATORS. 








Gusveum, Gno. sor Heat Fromectirect. | 
The GLARK” Wire 
WAY AND MOTOR USE. 
inspector Boston — pe neem ao ie pas oe — ‘ 
Cg RT I 
EASTERN ELECTRIC CABLE COMPANY, 
HENRY A. CLARK, Treas. and Gen. Manager. HERBERT H. EUSTIS, Prest. and Electrician. 
NOVELTY ELECTRIC CO., 
PHILADELPHIA, PA. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Agents for < Globe Metal Works’ Trolley Wheels. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.'s Ship Cored Carhons, 
ELECTRICAL SUPPLIES OF EVERY KIND. 








COLUMBIA 


FOR 
ENCLOSED ARCS 


CLARK: WIRE FOR SWITCHBOARD, RAIL 
© aes with Clark’s insulation. 
with universal —* We guarantee our insulation wherever used, Aerial, Underground, or 

61-63 Hampshire St., Boston, Mass. 
Okonite Insulated Wires. 
P & B Electrical Compounds. 








065 Highland Avenue, 
Cleveland, O. 








Guaranteed superior to any imported carbon in uniformity of size and 
straightness, or subject to return at our expense; try us and be convinced. 


National Carbon Co. 














ELECTRICAL REVIEW 


Of Interest to Advertisers. 








October 17th issue of the Electrical Review will have telegraphic 
reports relative to the Convention of the American Street Railway 
Association, to be held at Kansas City, October 16th—roth. 








October 24th issue of the Electrical Review will have complete 
reports, proceedings, papers, attendance, illustrations and much 


matter relative to this Convention of vital interest to all street- 


railway readers. 








This Convention promises to be a very important one, and the 
exhibits of apparatus and all equipments pertaining to street-railway 
construction and operation should be the most modern and com- 
plete effort of the kind yet presented. These numbers will be 
circulated among the street-railway interests of all countries, and for 


advertisers will be splendid opportunities. 








Double Export « Domestic Numbers 


of the Electrical Review will be published 


November 14th and December 12th 








In the past eight months the foreign subscription list of the Electrical 
Review has been greatly increased. Copies of these large issues 


will be widely distributed in foreign countries. 








Chicago. New York. London. 
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FARES ADJUSTABLE LAMP HOLDERS 


‘PERMIT THE ELECTRIC LIGAT TO BE IN- 
STANTLY PLACED WHERE IT IS NEEDED 





Made for shop, —, store, office, residence—in fact, wherever 
the incandescent lamp is used 


THE LATEST BEST THING 


IN REFLECTOR SHADES 








We make many sizes and styles of aluminum shades and reflectors. 
of adjustable holders, portables, chandeliers, wall 
brackets, etc., just issued, will be mailed upon 


CATALOGUE NO. bracket 
-ARIES MFC. CO., Decatur, Ill. 
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Watch Your Watchman 
Accuracy MADE 
IN ALL 

7 SIZES 
Simplicity AND 

, STYLES 
— TO SUIT 
Jurability PURCHAS- 

*K ERS 





WE ARE THE PIONEERS 


Cur Time Detectors have been on the market for twenty years, and have 
proven satisfactory to ALL users 


THEY NEVER SLEEP 


The Detector can be Operated by Either Battery 
or Magneto System 


‘MERICAN WATCHMAN’S TIME DETECTOR 
COMPANY 


45 Sheriff Street, CLEVELAND, OHIO 
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A FEW SPECIALTIES 
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TIN SHADES. 





MIRROR REFLECTORS. 


Our New Cussteaue shows many others. 
Yours for the asking. 


WHEELER REFLECTOR CO. 


100 Purchase St., BOSTON, MASS. 
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ELECTRICAL 


Do You Manufacture 
Electrical Products? 


Do You Wish to 
Increase Your Sales? 


The Reason these questions are 
asked is that the advertiser 1s now 
opening an office in New York (see 
‘Manufacturers’ Representation” ad- 
vertisements last two issues ELEc- 
TRICAL Review), to represent a few 
manufacturers of electrical apparatus 
or electrical specialties who may want 
reliable, energetic representation 
in New York, or who may be open 
for a larger development of sales in 
that locality. 

As the result of these previous 
advertisements the advertiser is nego- 
tiating arrangements for the repre- 
sentation of several distinct lines, 
and can accept perhaps two more 
agencies. He is familiar with the 
electrical industry—has a large ac- 
quaintance—is an enthusiastic and 
successful salesman. Only _ repre- 
sentative companies need correspond. 
Reference, by permission, to the 
EvectricaL Review. Address 














T ; | 
Manufacturers’ Representation,” 


Care ELECTRICAL REVIEW 


Park Row Building, .. NEW YORK. 


REVIEW Vol. 37—No. 








Pan-American 


Exposition 

Big Four Route in connection with 
Lake Shore & Michigan Southern and 
New York Central R. R. offers the fin- 
est equipped train service at frequent 
intervals to Buffalo from South and 
West. M. E. Ingalls. President. 

W. J. Lynch. G. P. & T. A. 
W. P. Deppe, A.G.P.A. 
Cincinnati, O. 














WRITE TO-DAY 


FOR RATES, MAPS, TIME-TABLES, ETC., IF 
YOU ARE CONTEMPLATING A TRIP, ANY 
PORTION OF WHICH CAN BE MADE OVER THE 


CHICAGO ~@ 


CHICAGO " 


AND 


@ 
KANSAS CITY ST-LOUIS 


“AMERICA’S MOST POPULAR RAILWAY.” 


B. L. McCLAIN, 


GENERAL BASTERN PASSENGER AGENT, 
261 Broadway, New York. 


GEO. J. CHARLTON, 


GENERAL PASSENGER AGENT, 
Chicago, ILL. 
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ONTAUK ELECTRIC 
FIRE DETECTING APPARATUS 


Montauk Fire Detecting Wire or 


is of a constraction that allows its utilization for all kinds of low 
66 e 99 potential service work, making virtually a convenient form of duplex 
Thermostat 1C Cable conductor. Its particular vocation is to give instant automatic noti- 

: fication of fire’s outbreak or the generation of dangerous heat in its 

proximity. This is accomplished by the natural and infalliable law that heat will expand metal. In other words the construction 


is such that dangeroas temperature short-circuits the conductors contained under the one cover, and does it with unfailing prompt- 
ness. The connections and applications of the wire or cable are but matters of detail. 























PERMANENT REEL 


designed to hold from 300 to 1,000 feet Montauk Fire Detect- 
ing Wire and for location in dock and freight sheds, storage 
warehouses and the like. The wire is ready for instant 
unwinding and distribution around and over inflammable 
material, and can be wound up and out of the way with equal 
facility. 











fe 





THE MONTAUK PORTABLE 
FIRE DETECTOR 








S 
a \ 





consists of a reel of Montauk Fire Detecting Wire, a 6-inch 
gong, and the necessary dry battery, all mounted in a suitable 
wooden case, connected and ready for BUSINESS. Dimen- 
sions outside of case, 19 inches long, 8 inches wide, 12 incheg 
high. Reel containing from 800 to 500 feet of fire detecting 


wire. Weight of whole, about 30 pounds. SECTIONAL VIEW OF SPOOL 


represents a longitudinal central section of the spool, show- 
BOOKLET No. 55 WILL INTEREST YOU. WE WILL GLADLY SEND IT ing the electrical connections and the manner of connecting 


AND OTHER DESCRIPTIVE MATTER ON REQUEST. {the Chevatiietithe endo tharahe, 


MONTAUK MULTIPHASE CABLE CO. 


American Surety Building 100 Broadway, New York 
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GENERATORS aff Ocal eaten BOOSTERS 
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IN ALL : tc. | aE F/ CATALOGUE 
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RAILWAY BOOSTER. 


CROCKER-WHEELER COMPANY, “°“*swc.ce7e' 2" 








66 SHI 99 HIGHEST GRADE STERLING MOTOR 


va - One Frame, One Price—Variable Speed, Variable Power 


me 16H.P.. . 1,200R.P.M. 
Le Sh 2 OO ee 110 Volts . . $45.00 
’ oo . o -. 1s 


2,000 250 


SCHIFF, JORDAN & CO. Say 00 P00. . 52.00 


NS Bee: \y om 108 
232 GREENWICH STREET, - NEW YORK STERLING ELECTRIC MOTOR CO., - DAYTON, 0., U.S.A. 











WHEN You GALL on your supply dealer 


it will be well for you 
to inquire, if you are interested in push switches and 
appurtenances, for 


“DIAMOND H” PRODUCTS 


This Switch is right in every particular. Special 
attention is called to the sheet mica insulation. It 
cannot absorb moisture and burn out. It cannot break 
nor cause trouble in any way. 








SEND FOR CATALOCUE AND PRICES 


HART MANUFACTURING CO. 
HARTFORD, CONN., U.S. A. 


10O-AMP., S. P. 10-AMP., D.-P. NEW YORK BOSTON ’ 
10-AMP., 3-WAY. 220 VOLTS. ’ x 
‘ WILLIAM TAYLOR, 203 Broadway | SMITH & CROCKETT, 170 Sumner St. MADE IN GANGS OF ANY NUMBER. 
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PEGA DANA 


DIRECT-CONNECTED UNITS. 


2—units, each pc of a 100 Kw. M. P.-8, compound 
wound, 125-volt Westinghouse generator, and a 13-inch 
and 19-inch x 15-inch McIntosh & Seymour Tandem 
a Conmpeaes meen PM Engine, for non-condensing 
duty. 
1—unit, Mh of a 100 Kw. M. P., compound wound, 
125- volt Siemens-Haiske generator, and a 15-inch x 
16-inch Syracuse Straight Line High-Speed Automatic 
Engine. 
This apparatus is prone new, having been 
used only a short time. We fully guarantee it and 
can quote unusually low prices. 


ARC MACHINES. 


2—No. 12 Brush, multicircuit, 165-light, 1,200 C.-P., Arc 
Dynamos. 

2—No. 11 Brush, multicircuit, 125-light, 2,000 C.-P., Arc. 

2—No. 9 Brush, single-circuit, 80-light, 2,000 C.-P. 

3—125-light, 2,000 C.-P., Fort Wayne Arc Dynamos of the 
latest type. 

2—150-light, 2,000 C.-P., Excelsior Arc Dynamos of the 
latest type, brand new. 

4—40-light, 2,000 C.-P., T.-H., M.-D. Are Dynamos, ring 
armatures, self-oiling bearings. 

The Brush Dynamos are of the very latest type, 

and shipment of all the above machines can be made 
immediately. 


ROSSITER, MACCOVERN & CoO. 


PRINCIPAL OFFICES: 141 BROADWAY, N.Y. 
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THIS COMPLETE SET IS MY INVENTION AND SOLD ONLY BY ME. 
mobile cell, same size as the French cell, guaranteed superiority, 400 per cent., $5.00 per set of four. Send for complete Catalogue. 


ELECTRICAL REVIEW 


ee 


ARC LAMPS. 
For Alternating-Current Use. 


General Electric, Form 2, long-burning enclosed lamps, 
ornamental brass design for indoor use, each $14.00 
General Electric, yee burning, black ny and weather- 

proof lamps, double globes, each $12.50. 


SERIES ARC LAMPS. 
Brush—Thomson-Houston—Fort Wayne—Schuyler. 


FOR DIRECT CURRENT. 
Enclosed Type. 


Lot of General Electric, Rebetin. Jandus, Graves, 
Adams-Bagnall, and other makes. 


Electric railway apparatus and equipment. All the best 
known makes, such as Westinghouse, General Electric, 
etc., at prices that will interest every buyer. 


RAILWAY GENERATORS. 


2—M. P.-6, 500 Kw. Westinghouse, belted. 
1—M. P.-4, 500 Kw. General Electric, belted. 
1—M. P.-4, 200 Kw. Walker, belted. 

2—M. P.-4, 100 Kw. General Electric, belted. 
2—M. P.-4, 150 H.-P. Westinghouse, belted. 





WORKS: BROOKLYN, N. Y. 


Any size battery made to operate the system. 


21 





Rossiter, Macovern 


sLIGHTING APPARATUS. 


DIRECT-CONNECTED UNITS. 
500 Volts. 


1—400 Kw. M. P., General Electric, with Hamilton-Corliss 
Engine, brand new, immediate delivery. 


BOILERS. 


16—150 H.-P. Return Tubular Boilers. 
2—375 H.-P. Stirling Water Tube Boilers. 
2—175 H.-P. Stirling Water Tube Boilers. 


ENGINES. 


2—40-inch x 72-inch International Power Company, Corliss 
Engines. 

1—88-inch x 60-inch Wetherell-Corliss. 

1—26-inch x 48-inch Allis-Corliss. 


PREPARE FOR WINTER—BUY YOUR 
CLOSED CARS. 


30 Cars made by St. Louis Car Company, 18 feet 6 inches 
length of body; 26 feet over all: width over sill:. 6 feet 
a inch; fitted with either McGuire or Brill Single 
rucks—7 feet wheel base, 36-inch wheel. Will sell 
without equipment or can be aa with either 
estar we nga or G. E. 800, or 50 motors and 
controllers. Provided with Security registers, clock 
face pattern. 






THE “AUTOGAS” DRY BATTERY 


For AUTOMOBILES, CAS AND CASOLINE 





The New Standard Double Porcelain Insulated Ignition Plug. 


Dry Auto- 


WILLIAM ROCHE, 


Manufacturer and Sole Inwentor “NEW STANDARD” 
42 VESEY STREET, NEW YORK. 


Dry Battery, 
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A Pertected Product— 


PERFECT IN UNIFORMITY. 
CANDLE-POWER. 
LONG LIFE. 


NOT MADE BY THE TRUST. 


Colonial Electric Co. 


Also makers the “ALADDIN ” Incandescent Lamps. 
RAVENNA, OHIO. 


J. H. BUNNELL&CO., ST. LOUIS ELECTRICAL SUPPLY CO, JAS. CLAPK JR.,4&CO., 
N W YORK. sT. coulis. LOUISVILLE, KY. 





ELECTRIC LAUNCHES | es pixon’s PURE #2 


largely ilies ‘i oy: 
A Paying Investment at Parks and Pleasure Resorts aes the ines: ° ‘ooling 


saat 5 gta Reliable Lae i FLAKE GRAPHITE Pear ao -— 


: I blessi JOS. DIXON CRUCIBLE 
No Heat - No Smoke - No Smell Tear’ | aaameceal 


The Electric Launch Co. vcr st: Bayonne City, N. J. “4 
Cary Spring Werks, 
Alternating-Current Power Motors. (ii 240 & 242 WEST 29th STREET. 


sy to 2} Actual Horse-Power. NEW YORK CITY 
SIMPLE, RELIABLE, SATISFACTORY. Bulletins giving full description mailed on request. Manufacturers of. 


THE EMERSON ELECTRIC MFG. 4 
Se AN, meee Vf NgWIRE AND SPR:NGs 


a Sees ee For Machinery, Motors, ‘looks, 


; Music Boxes, and all {:/nds of 
CD Electrical Purposes. 
Jandus Arc Lam - 
ORIGINAL IN DESIG L. = & The Belden System 
i os Ggaielaatt sp DETAIL : i lishes thi uirements deme ded 
CONCEIVED BY A GENIUS BY —°% 8° lighting accomplishes the many requirements den 


by the most expert and advanced engineers. The prin ‘ples 
The D 1 t of E i involve i in the construction of the various types of the 
e Development o xperience. Prices Reasonable. Avoid 
Repair Costs by Buying the Best BELDEN ARC LAMPS 


are he demo strated features of modern enclosed arc lig ‘ing 
The many difficult elements of arc lamp designing are all suc- 
cessfully met in these lamps. 


Robert L. McOuat 9h c.dm renee ee 


SUCCESSOR TO f and Mfg. Co., 
Varney & McQOuat FORT WAYNE, INDIANA, U. S. A: 


: ll. 
ELECTRICAL SUPPLIES INDIANAPOLIS, IND. ; ‘neal Tt Cicer nae Veeaintanea tion wae he. 
R. N. Stewart & Co., Denver, Colo. 


bricatin; vali and 
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THE NEW SHELBY LAMP 
50 to 100% More Useful Light 


FOR OUR PAMPHLET CONTAINING OPINIONS AND 


SEND REPORTS OF TESTS MADE BY PEOPLE 


Lamps almost invariably hang 
downward, above the hor- 
izontal line of vision. 


Objects to be illuminated are 
beneath. 


Light travels in straight lines. 


Therefore 


THE USEFUL LIGHT is 
that passing through the 
end of the lamp. 


Think it over 


You want the most light 
for current consumed. 


Shelby 10 candle-power lamps 
consume 40% less current 
than any make, 16 candle- 
power. 


PATENT APPLIED FOR 








| 


YOU KNOW 


Shelby 10 candle-power lamps 
give more USEFUL LIGHT 
than any single, anchored 
or double filament lamp of 
16 candle-power. 


Why do you consider efficiency 
of light wasted ? 


There is every reason why 
you should consider effici- 
ency or cost of light utilized. 


Observe candle-power and effi- 
ciency in table below. 
Which is the most econom- 
ical lamp or which gives 
the most light for current 
consumed ? 


If reflectors are used, or if you 
consider reflected light from 
any source, Shelby lamps 
give an equal amount to 
reflect. 











C.-P. veSinia, | WHEN EFFICIENCY EFFICIENCY VERTICAL 
| HORIZONTAL (USEFUL RAYS) | HORIZONTAL IS (USEFUL RAYS) 
| 46 C.-P.SHELBY NEW TYPE TIPPED BULB —- | 16 C.-P. 14 C.-P. 3.5 Watts 4 Watts 
16 C.-P. Anchored Oval Filament- - - - - - | “4 * a 35 “ Pea 
et ae. ae | 14 * | 5 # 


16 C.-P, Double Filament - - - 





t 


3. * 1) 





The Shelby Electric Co. 


NEW YORK OFFICE, 141 Broadway 


Telephone, 1209 Cortlandt 


CHICAGO OFFICE, Home Insurance 


Building 


Telephone, Central 1771 


BOSTON OFFICE, 25 High Street 


Telephone, Boston 3951-3 
DETROIT OFFICE, Chamber of Commerce 





; Telephone, 2961 © 


LARGE ASSORTED STOCK AT ABOVE BRANCHES 


MAIN OFFICE AND FACTORY 


SHELBY, OHIO 
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BUCKET 
ge’ INCANDESCENT 


\ 


THESE LAMPS YIELD LONG LIFE AT 
FULL CANDLE-POWER 


as they have filaments differing radically 
from others manufactured. The great im- 
provement constantly being made in our 
mode of manufacture has produced a lamp 
that will slightly rise in candle-power, not 
passing below its initial candle-power until 
such time had elapsed when an average 
lamp would have outlived its usefulness, 
thus giving the consumer far greater light 
value. This is accomplished without a de- 
crease of efficiency during life. Any ex- 
haustive test will readily substantiate the 
above claims for the ‘‘ Buckeye’? Lamp. 


THE BUCKEYE ELECTRIC CO., 


Cleveland, Ohio. 


Monadnock Building, Chicago. 
J. H. COOKE, EDWARD L. NASH, 
1537 Monadnock Building, Chicago. 445 Bourse Building, Philadelphia. 


M. A. LAWTON & CO., Cc. S. KNOWLES, 
11 Broadway, New York City. 7 Arch Street, Boston. 
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PATENTED APRIL 20, 1897; FEBRUARY 21, 1899. Ci 


D “Good Stock needs Good Lighting. 


Any progressive merchant knows this. The better his window display, the greater the necessity 
for perfectly lighting it. Frink’s Patent Special Window Reflector is THE perfect fixture. It has 
been installed in leading stores throughout the United States. Let us send you a careful estimate 


on your next job of store lighting, not only on window reflectors but on our unequalled cluster 
reflectors for lighting the interior, and we will send you a partial list of large mercantile houses 
to which your customer can refer af he is in doubt about our goods. 

‘‘BOOK OF LIGHT” and estimates on all goods free. 


|. P., FRINK, 551 Pearl St, New York, 


Reflectors for all Purposes, 





























a> Sik Types of 
-—— Keystone Instruments, 


HESE and all others of the important types and 
(ay variations for electrical measurements are made by 
us. They are doing much to establish a higher 
and more perfect standard for electrical instruments of 
precision. They are rapidly being adopted by discriminating 
engineers throughout the world. “THE KEYSTONE” 
line is the most comprehensive of any American manufac- 
turer, and covers indicating instruments for all the meas- 
urements on either direct or alternating-current circuits 
in both switchboard and portable types. 








Galvanometer. 











Switchboard Galvanometer and 


Ground Detector for 
Constant Potential Circuits. 


Switchboard Potential and 
Current Indicator. 





Send for printed literature relative to 
Switchboard and Portable Voltmeters, Ammeters, Wattmeters, Ground 
Detectors and other measuring instruments. 


- Keystone Electrical Instrument Co. 


9th Street and Montgomery Avenue, | 
Philadelphia, Pa. 


BOSTON : 
170 Summer Street. 





CHICAGO: 
603 Manhattan Building. 


NEW YORK: 
15 Cortlandt Street. 





Combination Portable Voltmeter. | | areas Cement Cleegye. 





Polarity Indicator and Detector | 


| Portable Voltmeter and Ammeter | 
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Tie COMMON COUNCIL OF AMSTERDAy 


will receive on or before the 6th day 





A 
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Our Students Succeed 


Hundreds of students in the electrical courses are receiving more 
wages for fewer hours’ work than when they enrolled. The instruc- 
tion given by these Schools qualifies students for advanced positions in 
all branches of engineering. Following are letters from students who 
have been benefited by their studies. 





of October, 1900, proposals for lighting the 


streets and public places of said city with 165 





i, 
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or more alternating or direct-current encloseq 


wy? 


lorg-burning are lamps, consuming 450 watts 


at the arc; and 50 or more incandescei.t lamps, 


25 candle-power capacity ; also, bids rr erect. 


POPPI? 


ing, operating and maintaining 165 or more 





arc lamps and the 50 or more inca: descent 
NOW AN ELECTRICAL SUPERINTENDENT. lamps herein mentioned; the city supplying 


It is with great pleasure that I take this opportunity to recom- the necessary electrical energy, whic!: will be 
mend the Schools. I consider that the Course I have been taking 
has been a means of personal improvement, as well as having of the alternating type, of about 7,200 alterna. 
advanced me in position and salary. I enrolled for a Course in Elec- ’ ; 
ric Power and Lighting. Before I had fully completed the studies of tions per minute. Bidders shall sub: it pro. 
the Course, I secured, through the recommendation of the Schools, 
the position which I now hold as electrical engineer for the Blakeley 
light plant, of Peckville, Pa. With the position also came an increase 
in salary. 
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posals upon a contract for a period of five 


years, a'so for a period of ten years. hecity 


EDGAR M. BARNES, reserves right to reject any or 2! bids, 
Peckville, Lackawanna County, Pa. 





Copies of spec fications will be mailed ‘o any. 





one requesting same. 


MONTHLY SALARY ADVANCED $70. 


When I enrolled in the Electrical Engineering Course, I was fore- 
man of the dynamo room for the Cumberland Electric Light & Power 
Company, of Nashville, Tenn., and I did not think I would ever be 
able to fill a better position. About a year ago, however, I took up 
the above Course, and soon found myself capable of taking any posi- 


tion about a station. A short time ago I was offered the chief engi- , 
neer’s position, and am able to satisfactorily fill the place. My salary 
has been increased from $80 per month to $150 per month, and the __. : ; 


Schools did it for me. 


THOS. J. HAZLETT, City ‘Jerk. 
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For Electric Indicating and Recording 
WM. J. DODGE, een Gauges, Steam Gauges, etc. 
11g Foster St., Nashville. Tenn. : 








Instruction by mail in all branches of Electrical, Steam, Mechanical, 0), iN N= 
Civil and Mining Engineering ; Chemistry ; Sheet Metal Pattern Draft- = 7, MANROSS 


‘ ; - : ESTABLISHED 1877. 
ing; English and Commercial Branches. LipGt st MFR OF HAIPSPRINGS INS 
Send for Circular and Local References, Stating Subject in Which Interested. 


Non-Magnetic Hair Springs of Phosphor- 


The International Correspondence Schools, §| “sme cmnrm... 


tured to order. 


BOX 1003, SCRANTON, PA. F. W. MANROSS, Forestville, conn. 
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vectteyenure aut ana winren season—s00-|| Tha Ritchie Induction Coils 


ment. The ELECTRICAL REVIEW will be kept in touch 


with the: Gieetetent tadestey. Qeeen cand et producing best results in X-Ray work are made by us expressly 


for this work. 











CONSTANT CURRENT, 
NO LOCAL ACTION, 
WILL NOT FREEZE. 
LIQUID TIGHT 

CELLS FOR 
PORTABLE 

WORK. 


FOR GAS ENGINES, 
SLOT MACHINES, 
AUTOMOBILES, 
RAILROAD SIGNALS, | ||) 
CROSSING BELLS, 
SMALL MOTORS, 


a 
Full Description in All our coils give a spark from one to two inches above :at- 
Booklet No. 17. ing. It is known that the founder of this company invented the 
adopted method of induction coil winding in 1853. ; 

Send for prices and information ; catalogue of fine electrical 
and scientific instruments free. 


135 FIFTH AVE., NEW YORK. E. Ss. RITCHIE & SONS, 


Brookline, cs Mas. 
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Full Size. 


H-P Pat. 
Enamel 
Insulated 
Bridle 
Rings, 


a 


PAT. NOV. 21,1899. 
J.S.B.&CO. 






HESE Insulators: are made of 
(a best quality drop forged iron, 

heavily coated with glass enam- 

el, They are designed for car- 
rying wires along poles, the walls of 
buildings, and distributing them to 
subscribers’ offices or stations. 

New wires can be readily inserted or 
taken out at any point and old wires 
removed from these insulators without 
injury to either wires or insulators. 
Strongly made. Will last indefinitely. 
They can be easily screwed in most 
difficult and out of the way places by » 
hand. Can be unscrewed, used again 
and again for other work. 


Write for Samples and Prices. 


—____ > 


James S, Barron & Co, 


General Electrical Supplies, 


24-30 Hudson Street, - New York. Approx. ly Size. 





Cat. No. 3479. 
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\" AVE 40 PER CENT IN 
., YOUR LAMP BILLS 


1)o not throw away your BURNED) OUT 























Lamps. Send them to us and have them 
RENEWED and made as good as new 
a _ P 
Over a Million Large Stock 
Lamps Prompt 
Renewed Shipments 
Every Lamp Best 
Guaranteed Facilities 
ae ao 














Pioneers in the Renewing Business 


"™ 


LYNN INCANDESCENT LAMP Co. 
Lynn, Mass. 
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THE LENGTH 


of our miniature Enclosed Arc Lamp, -over all, includ- 
ing. glass wall, is only SEVENTEEN INCHES. IT’S 
WEIGHT—EIGHT POUNDS. 


























Use this. lamp in place of clusters of incandescents 
and where meter bills are too high. 


Lea Electric Mfg Co., 


BOX 374, ELWOOD, IND. 
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rt Cord Adjuster. 


(Patented August 21st, 1900.) 


A DEVICE , 
EVERYONE WANTS. 


May be used on any size of 
cord. 

May be easily adjusted. 

May be used after rosette and 
socket are connected. 

Made of fibre. 

Sold as cheap as common ad- 
justers. 

Order of your supply house or 
us, 

Same price everywhere. 





FRANK H. STEWART & CO,, 


Manufacturers and Dealers in 


ALL ELECTRICAL SUPPLIES, 


PHILADELPHIA, PA. 





An Advertiser Writes: 


6 © ou will be interested to see a /etter 
ordering goods from one of your 


readers in Japan, mentioning the 


ELECTRICAL REVIEW. You must be 
getting many foreign readers by the 
number of inquiries we recewe......99 
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Constant Potential 
Constant Current 
Railroad and Power 
Alternating 
220-Volt 
Short Types 
Ornamental Types 


ONE HUNDRED AND FIFTY HOURS BURN- ABSENCE OF ALL FLICKER while burning. 
ING FROM A SINGLE HALF-INCH CAR- 
BON. A single carbon only is used to trim the 
lamp, as the unconsumed portion of the upper 


carbon is used for the lower after the first 


DANGER PROOF AGAINST FIRE rendered 
by the double enclosure. 


: ABSOLUTELY NOISELESS IN OPERATION. 
trimming. 
FEWNESS OF WORKING PARTS; DECREASE: 


LAMPS BURNING SINGLY with economy on 
IN THE COST OF REPAIRS. 


110 or 220-volt circuits, thus avoiding the 


inconvenience of placing two lamps in series. ABSENCE OF ALL DIRT FROM TRIM- 


MING. 
PERFECT DIFFUSION OF LIGHT obtained 


by the use of double alabaster globes, doing 
away with all shadows both on the globe and 
above and beneath the lamp. 


DOES NOT DEADEN THE ATMOSPHERE. 
like an open arc when burning in closed rooms> 


UNIFORM DISTRIBUTION OF LIGHT over 
a given area, produced by the long arc. 


NEAREST APPROACH TO COLOR OF DAY- 
LIGHT yet produced by artificial light. 


QUICKEST LAMP TO TRIM AND NEEDS 
TRIMMING LESS FREQUENTLY than any 
other, thus SAVING FLOOR SPACE. 


BURNS OUT-DOORS WITHOUT A HOOD. 


ENTIRE MECHANISM CONCENTRIC TO 
CENTRAL STEM. 


SUSCEPTIBLE TO ARTISTIC DESIGN. 


SMALL IN DIMENSIONS. 


“JANDUS’*’ STANDARD ARC LAMP. 


THE JANDUS ELECTRIC CO. 


CLEVELAND, OHIO. 


CHICAGO: NEW YORK: 
1537 MONADNOCK BLOCK. 11 BROADWAY. 


PHILADELPHIA: BOSTON: 
445 BOURSE BUILDING. © c. S. KNOWLES, 7 ARCH ST. 
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ED CONDUIT SYSTEMELECTRIG RAILWAYS 

















“| SYSTEM, which is the invention of Lowell M. Maxham, was described in detail in 
the ELecrricaL Review of September 19, 1900. 





















































Wig. 1 shows the working conductor and one of the circuit- Fig. 2 shows the electro magnets attached to the car 
closers, consisting of aluminum or copper stem hinged to which are the current-taking devices shown 
and iron collar. in the same figure. 


This system uses a divided or sectional conductor (third-rail), under each section of which are 
placed the contact-making devices shown in Fig. 1. These consist of cups mounted in insulating blocks 
and connected with the source of power. In each cup is a small quantity of mercury, in which the 
point of a rivet-shaped contact-maker plunges. Over the iron head of each contact-maker is a non- 
magnetic washer on the under side of the sectional rail. The car carries two electro-magnets (shown in 
Fig. 2), energized by a small storage battery. The poles of these magnets project downward through 
the collecting brushes, but out of contact with the rail plate, magnetizing it transversely and attracting 
upward the contact-makers. Thus the section of rail and the magnet is continually energized, while as 
soon as the car passes the contact-makers drop back, leaving the sectional rail ‘‘dead.” The entire system 
laid in a space 8 x Io inches. 





NO SWITCHES OR DRAINAGE. NOTHING TO GET OUT OF ORDER. SAFE. SIMPLE. 








Correspondence should be addressed to 


THE BAY STATE TRACTION COMPANY 


Lowell 1. Maxham, President. F. W. Toppan, Secretary and Treasurer. 


BENNETT BUILDING, | NEW YORK CITY. 
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HASSELMANN 
IWPREENATING PROCESS 


=—€ FOR THE 5.2 = 
JK 
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FOR RAILROAD TIES, 
TELEGRAPH AND TELEPHONE 


poles, cross-arms, and all exposed wood-work used | 
in construction—and when used, wood will give three | 
to four times ordinary life. 

Every engineer should see a copy of the pamphlet 
describing this process. 

It is the only process that insures a thorough, even 
and complete penetration, even to the innermost core, 
no matter what may be the size of the timber. The 
wood is rendered harder and tougher and impervious 
to atmospheric conditions. 


BARSCHALL IMPRECNATING CO., 


31 Nassau Street, New York City. 
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THE MORRIS RAIL BOND. 








| you're an engineer consider these points embodied in this bond: 

| | Drop forged on one piece, no cast terminals, no electrolysis, no 
disintegration of joints. Easy to apply, long life, proper price. 
98 per cent conductivity in the terminals of each bond. Bonds 
for any size, shape or section of rail. 








The Modern Splicing Method. 


Are you familiar with it? This machine shown herewith. 
It’s portable and is being widely adopted for compression 
splices in wires and cables. The whole outfit weighs less 
than the ordinary solder-pot and furnace or blast-lamp. 
Ask for further information if you’re interested. 








We offer the National electric heaters for 
car services as the most durable, economical and 
efficient. Sold under three years’ guarantee. 

We carry complete lines of equipments, 
apparatus, specialties and materials for electric 














Press for making Compression Splices in railways. 
Wires and Cables. - 
GEORGE C. EWING, PRESIDENT. ELMER P. MORRIS, TREASURER. H. F. SANVILLE, SECRETARY. 


MorRIS ELECTRIC COMPANY, 


15 Cortlandt Street, New York City. 


| Cass Aeonese: “ELMORRIG,” NEW TORK. FACTORY AND WAREHOUSE: CORNER 27th ST. AND %h AVE., NEW YORK. 


A. B. C. AND LieBeR’s Cope. 








WESTERN ELECTRIC SUPPLY COMPANY, St. Louis. 
PERCY HODGES, McGILL, PORTER & BERG, H. L, PRATHER, 
319 Exchange Bldg., Boston. 309 Dearborn St., Chicago. New England Bidg., Cleveland. 


SPHOIAL ATTENTION GIvVvVPN TO BTZPWORT TRADE. 
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Ampere Single Pole. 


Nos. 22, 82 and 42.,—10-Ampere Double Pole. 20-Ampere Double Pole. No 2314.—1-Ampere 3-way. 
$-Ampere Double Pole. For 500-Volt Circuits. 





No. 702—10-Ampere 
Double-Pole Push Button 
Without Face-Plate. , . 
No, 202—10-Ampere Double-Pole Flush 
With Plate Removed. 


Gang of Two Push Button Switches 
With Face-Plate Removed. 





Flush Switch Complete. 








No. 702—10-Ampere Double-Pole Push Button. 
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HART»ax2° HEGEMAN 


92 HIGH ST. RG CY HARTFORD, CONN. 


SEELEY LA : = 
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WANTED 


1,000,000 Burned-Out Incandescent Lamps. We will 
pay cash for one million burned-out lamps. Write 
to our address stating how many you have. If you 

- have several different makes, advise how many 
you have of each, and we will then submit our 
proposition 


THE Economy ELECTRIC Co. 
| Warren, Ohio 


> 
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Ht Stellarc: 


An Enclosed Arc Lamp for 110 and 220 Circuits #« & 


RAILWAY AND POWER 


ALSO 
Series Enclosed Arc Lamps for Constant Current #2 & 














GOPPOSCEHOSSPD PGS GASOCOSCHCOOSSSOOSCOOCSOSESOCOD 


Simple, Durable, Inexpensive, Long- 
Burning, High Efficiency # # & 


WRITE FOR QUOTATIONS. 


JOHN A. HAMBLIN 


Providence, R. I. 











12 Beverly Street, - = 
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Works oF Joun A. ROEBLING’s Sons CoMPANY, TRENTON, N. J. 


ROEBLING 


IS THE HALL-MARK OF 


QUALITY 


WIRES af CABLES 
EVERY ELECTRICAL SERVICE 


OVERHEAD, INTERIOR OR UNDERGROUND. 


John A. Roebling’s Sons Co. 


TRENTON, N. J. 
171-173 Lake Street, Chicago. ~ - ~ 27 Fremont Street, San Francisco. 








JOHN A, ROEBLING’S SONS 00. OF NEW YORK, 


_ 117-119 Liberty Street, New York. - - H. L. fel es A Treasurer. 
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SAMSON 
BATTERY 


SAMSON 
BAT TERY 





ELECTRICAL REVI baad 














The “Samson” 








Open Circuit Baticrics 








Perhaps you cannot use Samson Batteries exclusive. 
ly, but you should keep them in stock for your best 
work, where the first cost is not so important as lon 
life, and resulting satisfaction to your customer. 
owner of the residence who states, “‘September 17th 
1900, eight cellsof Samson Battery have been in constan’ 
use since August 15th, 1894, wi 
filling in any way,” was surely satisfied wit 
trical installation. Remember that well-made electrical 
devices do not operate successfull 
“ wear-resisting”’ batteries in the co 
for general work is the No.2; for light work the No. 
for eavy work the No. 3; an 

“Semi-Dry.” Descriptive pamphlets are supplied by 


all electrical supply houses. 


They are For Sale by 


unless there are 


d for portable work ‘ng 








All Jobbers 








SAN ESIO]\\ 
BATTERY 


SAMSON 
BATTERY 














Allon & Co., Li. Bescocccccccccccccccccccece 
oi Pee 


Allis & Co.. "Edw. 


American Battery Compound Co. 
American Bell Telephone Co.... sss... eees 
American Bridge Co 
American Circular Loom Co........ ecccce 
American District Steam Co 
American Electric Fuse Co. 
American Electrica! Heater Co 
American Electric esciaty Corporation... 
American Electric $ 
American Electric 
distance telephones.......... 
American Electric Vehicle Co.. 
American Electrical W orks, insulated wire 
American Engine Co.......see00 
American School of Correspondence 
American Steel and Wire Co 
American Vitrified ‘onduit C 
Automatic Switch Co 
Automobile Show 


Havcock & Wilcox Co 

Baker & Co., platinum 
Ball & Wood Co., engines 
Barnes Co.. The Wallace 

Barrett & Co., M.L 
Barron, Jas. 8., & Co 
Barschall Impregnating Co 
Bay State Traction Co 
Becker, AUSUR . oc cectecest ccs 
Belden-Larwell Electric & Mf, Co 

t 





Brady, T. H 


Bridgeport Brass Co 
Bristol OO. ...c000000 00s 


Brackner Electric Co 
Buckeye Electric Co eos 
Bullock Electric Mfg. Co. ....ccccscceeeee 
Burnell & Co., J. H 
Bunnell Telegraphic & Electric Co 
Burnley Battery & Mfg. © 

Burt Manufacturing Co. 
Butler-Taylor Co 


Cary pbring Works 


Case 


Central Manufacturin 
Central Telephone & 
Century Tel “Alton Raliroad Construction Co.. 
Chicago CF 

Chicago-Ed 
Chicago General 2 Fixture Co 





eee eeseeeersseseseeeee 





Su Fo. B 


Stew e ee eeeeeerseseees 






L.. 
Boesert Electric Construction Co.. 
Boston Electric Heating & Power C 








See Pewee eee eeeeeanansees 


eee eeesees 


Central Electric Co 












Cc 
Chicago Insulated Wire Co............ wade 
Collyer Insulated Wire Co.........s.see008 68 
Colonial Electric Co........ ssccccsscccees 2 
Columbia Incandescent Lam p Co. Metececes 


Consolidated Electric ‘Railway Lighting 








and Equipment Co.. 6 
Couch & Seeley Co.. 57 
Crocker-Wheeler Co......... 20 
Crown Woven Wire Brush Co.. coe 16 
Cutter Co........ Sb ccncecceeceee seteccssees 1 

D 
Davidson, M. T....0000- -.ccccosccccccccce 53 
Dearborn Drug and Chemical Ciencaxces 36 
De Dion-Bouton Motorette Co............ 66 
Diehl Mig. C0. <.ccvceses ccccee..s-ccccecce 
| Dixon, Jes., ree 32 
Duval, E. 8. Si, PORE Caio ccc cececs 51 
E 
Eastern Electric Co........sccscceccseseces 1 
Eastern Klevtric Cable (0 .... 2... eeeee 15 
Eccleston Lumber Co. ..........eeseeeeee08 10 
Economy Electric Co.........ccecsece-ss- 33 
Edison rative and Miniature Lamp 
DOPArtMeRnt...ccccsccccsccoccccecess oe 
Edison Manufacturing Celi céhewace+ncsceas 26 
Edison, Jr, Thos. A., ae Light é 
Power Co. chow caene G+00sheredene« cee eccce 
Edwards & Co.......... RGaseesdeetensneuse 38 
Haddy Electric Mfg. Co....cccccccccccccvece 
Electric A Ppliance Company, supplies.. 1 
Electric Gas Lighting Co.............0+++- ‘35, 51 
| Electric Sto: Battery Dbrvecccccccsccee 
Electric Vehicle Co......cccccccesccceesces 66 
Electric Lauaoch Co ...ccceessecccccccccecs 22 
Electrical Engineer Institute of Corre- 
spondence Instruction... .........sse05 
Emerson Electric Manufacturiag - Racees 22 
| Ericsson Telephone Co.........0++se00---- 1 
| Eureka Electric Co. - endeseodcee « sent 
| Pagan, J. Curccccccc-ccccccsccccccccccccce 10 
Faries Manufacturing Co .. ..........+00+ 


17 
Farr Tele) ea & NG onstruction Supply Co. 58 
Federal Battery Co.......ccccccccceceess-- 3 
Field, ion 4 ee Souvenir Fund. 58 
Forest City Electric Works..............+5 36 
NG a ae sa cnddrecdsad catdceccecenccsiecuce 


Fort Wayne Electric Works.............-- 8 
Brink, 2. Puedes cccccccccss eideadiecdéees 25, 68 
G 
ED EI OG ooo cnc ccccentcccicccccecens 58 

Garton-Daniels Co. ....0.c00. sesese-ceeees 

in Machine Co.........++5 Shbceesehece 59 
General Electric Co............sse.ssseeeees 61 
General Incandescent Arc Light Co...... 15 
I Ga a ve kcindccecanccccens ince con 
Goul d Storage Battery Co...... veense akeenna el 


INDEX OF ADVERTISERS. 





Hamblin, enol Avvese 


Hart & _. electric switches... anaes 
Hart Manufacturing Co 
ade € Miller... 


Helios-Upton RIE cc naceasaas 
Herald Transmitter Co.. weeee 





Illinois Insulated Wire 3 
—— = Electric Eahi Manipulator a 


India - — * ‘and Gutta - Percha > 
International Correspondence ‘Schools... 


Jandus Electric Co 


Keelyn Telephone Manufacturing Co 
Kellogg Switchboard & Supply Co 
Keystone Electrical Instrument Co. 
Klein & Son, Mathias 
Knapp Electric and Novelty Co 
Knott Apparatus Co., L. E 


ee ee eeees seer eeeneees 


Lea Electric Manufacturing Co 
Lea-Hooven Manufacturing Co 


Linton & Co., G. E 
Locke, Fred M 
Lombard Water-Wheel Gor ernor Co.. 


eee eee ee Bh wees ween eens 
eee er eeeeresees seeeeeee 


eee eeeeeereeseseees 


PO ee reer teen eee neeeeeeseserene 


Ha 
Lynn Incandescent Lamp Co..... 


Manhattan Electrical Supply Co.. 
Manhattan men Construction Co. 





Fire Appliance Co... 
Cable - 








lectric 
Mansell & Co., nenes. eevces 
(Continued on page 36.) 








National Carbon Co.........+ssse08..-- coce BD 
Nationa] Conduit & Cable Oo... cocccecee =} 
National India Rubber COvseerssvssvesees te 
New England Butt Co...........0+++ ececes 4 
New England Engineering Co... .,....... 4 
New York & Ohio Co......... 


37 
New York Insulated Wire Co.. Grimshaw 
wires and cables..........-sseseeeesseeee 
New York Telephone Co............se0+002. 58 
GUE MUU iidcacihieddnsacneae eee 
Northern Electrical Manufacturing Co.. 
Norton Electrical Instrument Co..,........ 51 
Novelty Electric Co., supplies..........05. 15 


Oo 
Ohio Electric Specialty Mfg. Co............ 4 
Ohio Blectric Works. .c.ccccocssccesccocce 
Okonite Co . insulated wires and cables. a, % 88 
Olds Motor Works........¢..esseceeeses eee 






Onondaga Dynamo Co........sesceseeeees 68 
Ostrander, W. R., & Co.. supplier. cocccce 
Oxide Battery a... P se. .aaudeueseeecdes 51 
Pacific Electric Co....... deseuceces eeeusdes 
» EL. T., CO.ccce . 6 
Parsell & Weed........... 51 
Partridge Carbon Works . 37 
Peru Electric cemented Co.. 10 
OE OE anncdedactesecceseeas 
Phoenix Glass Co....... 
oe Eugene F., Bare and a 
Phillips Insulated Wire Co..... Sbeeece eee. 68 
Potomac Terra Cotta Co., The....... .... 14 
Prentiss Clock Improvement Co.... ...... 51 


Pressed Steel Car Co.......-ccccccccsecee- 
R 


Reisinger. Hugo... 
Replogle Governor W 
Ritchie & Sons,......... . 
Robbins & Myers ik arkecessss 
Roberts Electric Supply Co., H. © 
Robertson & Sone, Jas. L. 
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Drug and Chemical Works, 


D EA re = O = a } Laboratories, Water Chemists, 


Wegetable Boiler Compounds. 


ALL KINDS OF ANALYSES. WATERS FREE. = — OILS A SPECIALTY. 


10,000 Boiler Feed Waters are Being Treated bv DEARBORN METHODS. 
29, 30, 31, 32 and 33 RIALTO BUILDING, CHICAGO, ILL. 











|} COLORED LACQUERS, DEAD BLACK LACQUER, 


FOR INCANDESCENT LAMPS. FOR METAL WORK. 


In brilliant rainbow colors. Easily applied. Will not peel or fade. Most Satisfactory Imitation of Bauer-Barff in the Markets 


m SAMPLES FREE. "oe Soe = a 0 Oe a OO On, BO. On 0 WRITE TO Gs. 


PFOREST City ELEcTRIC ROLL — COMMUTATOR BARS 
| CLEVELAND oF A HAVE STOOD THE TEST OF TIME 
a ALPHABETICAL INDEX—(Continued from page 35.) 


Ss 


Stilwell-Bierce & Smith-Vaile Co. Van Size, W. B White Co.. 0. 0. ccscccccsccccccccccees ee 
Siggers, E. G Stirling Co., water-tube boilers Varley Duplex Magnet Co. WURDE O6:, Je Gi ciccscccoeieccetoetess vad 36, 52 
gimplex Electrical Co, Stromberg-Carlson Telephone Mfg. Co.... 56 | Viaduct Mer. Co., velephonies, ete.......... White fon : ines. J. He. .ssseesee pases = ong 14 


Socket Extension Tap Co cS Whitn trical Instrument 
Carbon Co | Swedish-American Telephone Co 57 | Vought, M. Willi ag oe Elect rie Co. 


peer 
Spencer Electrical Co T Wyckoff Creosoting Co.. 


e Electric Co 

Telephone Magazine. 52 | Wagner Electric Manufacturing Co 

Standard Telephone and Electric Co Thresher Electric Co. Wanted.. ssl) 

Stand ard Underground Cable Co ie Tucker Mfg. Co....ccc.ccccccsesees teenies Warren Electric Manufacturing ine 15, 20 
ley Instrument Co..........2ss0ee000017, ; arren Electric 

Stanley & Patterson U Western Electric Co SEND 

Stewart, Frank H., 00..00cccc.sccceeseeee10, United Correspondence Schools Western Telephone Construction Co FOR 

Sterling Electric Co. United Electric Heating - pusisbanswentres leo “ Westinghouse a & Mfg. Co BOOK 

Sterling Electric Motor Co 20 | U.S. Battery Co OLEH See Wheeler Reflector C: 1 

Sterling-Meaker Co........ssssseseesseeess 6,10 | United States Carbon Co. Wheeler Condenser & Engineering Co . CATALOGUE. 


(Continued on page 54.) 











Zimdars & Hunt 


























J. G. WHITE & COMPANY, 
29 BROADWAY, 


NEW YORK CITY. 


“gic 


Electric Railways, Electric Transmission Plants 
and Electric Lighting Plants designed and built. 








Electric Railways, Power and Lighting enter- 
prises financed. 








Examinations and Reports made for Financial 
Institutions and Investors. : 








London: ds CG. WHITE & COMPANY, Ltd., 
224 College: Hill, aan St. 
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4% 52-54 W. Van Buren 8t., 


Stanley Instrument Co. 
“an Francisco : 31-33 New Montgomery St. 





| Partridge Carbon Works, 


rom Warten ab Bbee Do ree 
O 


THE L=-H 


ENCLOSED ARC LAMP 





full particulars, catalogues, etc., upon 
request. Write us. 


‘.EA-HOOVEN MFG. CO., 
Anderson, Ind., U. 8S. A. 
WESTERN SALES AGENTS: 

ALDEN ELECTRIC COMPANY, 


yevvvvvvvvevvvvvvvvevvvvvvvvyevvuevvwvvevvvvvveuevwvevvuvuvvvvvvvvvvvwvvvvewvee. 
ee ee ee 


High-Grade 
Protected lype—=_ 


DYNAMOS 





























Direct current % K.-W. to 10 K.-W. 


THE ROBBINS & MYERS CoO. 


SPRINGFIELD, OHIO, U. S. A. 


=> 
New York SALES OFFice, 


136 LIBERTY STREET. 





Cuicaao, ILL. 
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SOCKET 
EXTENSION 
TAPS 


are 

easily 
applied 
to any Socket 
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Siamley A.C. Wattmeters 


PERMANENT ACCURACY GUARANTEED 
New York: 146 Broadway 


Canada: The Royal Electric Co., Montreal 
and Toronto « 


‘amps = Transformers 


ew York & Obio Gompany, Warren, Obio 
Kew York Office: 1 Broadway 














vARBON BRUSHES 


FOR ALL KNOWN SERVICES. 


WRITE FOR PRICES. 


SANDUSKY, OHIO. 


SALEs AGENTS: 

e Ma’ 

aie a Wate & met ri Philadelphia, Pa. 
rie ote San Francisco. 

R. Heap, London wager a “7 Victoria Bizcet, 


M es - Dourin, jane 
Mr. Victor 
B 23, Rue de la Montagne, 





ARE MORE 
THOROUGH- 
LY TESTED, 
WE BELIEVE, 


Hardy DG Jd 


TileralileCexxaile 
lamps Jd J 


LAMPS MADE 
IN AMERICA. 





\ { JE do not repair or renew a 


out lamps. 

We have no it grade or defective 
lamps to work off. 

We sell all second grade lamps under 
plain label, at reduced prices.. 

Let us quote you on your require- 
ments for the coming season. 

NEVER IN THE” TRUST. 


Hardy Lamp Co. 


. PITTSFIELD, MASS. 








THAN ANYEM 





1—They are the only de- 
vice whereby extra 
light or power may be 
taken from an electric 
lamp socket without 
“removing the lamp, or 
affecting the current. 


2—They are replacing 
attaching plugs in fine 
houses and offices. 


3—They are approved 
by underwriters. 

4—They are being sold 
by all the electrical 
supply houses. 

5—The terminal pins are 
attached to flexible 


cord without tools or 
solder. 


~» THE 
“SOCKET. EXTENSION TAP 
“COMPANY, Boston, Mass. 








Fiectric APPLIANCE ‘Co., 
Chicago, Ill., 


GENERAL WESTERN AGENTS. 
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; IN SHEET OR WIRE, ANY SIZE. SHAPE OR DEGREE OF HARDNESS 
PLATINUM #222 
408-410-412°414 N. J. Railroad Ave., Newark, N. 1. 


WHEN A MAN WANTS j2osto tom ce aur petra beret oor tr a 
ALLEN’S SOLDERING PASTE 


fits this want. IT FILLS A LONG FELT WANT. It’s a confidence-keeper. It's a patience-saver. It’s got no acids. 
It’s standard. It’s of an insulating nature. It’s neatly packed in an air-tight tin box which prevents moisture absorption. 


: Se Sos il THE SIGNATURE _ K3 +.) 1S A MARK OF GENUINENESS. 
er / | e 
F2 (3 Glen >”, " 


L. B. ALLEN CQ, '"’Chicaco 


NEW YORK OFFICE, 234 GREENWICH STREET 


THE LUNDELL 


Electric Motors are built for hard work, and re- 
spond instantly to. a demand greatly in excess 
of their rated capacity. They are unequaled 
for efficiency, durability and workmanship. 
They have the advantage of an accurate and 
easy adjustment of speed. They are com- 
pact and occupy less space than any other 
motor of the same horse-power. ' They are 
reliable and non-sparking. They are built for 
gear, direct-connection and belt-driving, and 
are made in sizes from one-twentieth horse- 
power up. Catalogue No. 586 will be sent 


to any one interested. United Electric Heating Co., 


Detroit, Mich. 
SPRAGUE ELECTRIC COMPANY, 
GENERAL OFFICES : 627-631 WEST 34th STREET, NEW YORK. EF 
CHICAGO: Fisher Building. BOSTON: 275 Devonshire Street. C O 


Door Openers, Door Switches, 


Steel Outlet and Junction Boxes |2:.3e2scr" 


Midget Pushes, 


Switchboards, Panel Boards, Switches, Etc. Shenislians Adnsinin, damiennahednnns 


Door and Window Springs 
oe E eee 
pes llega The ‘‘ Recti’’ Automobile Bell. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. | nwanps & CO., — oo 


Lo) IN. . 
UTICA, ¥ New York. 4 4 #4 « 802 BROADWAY, NEWYORK’ 
_138 WASHINGTON $T., CHICAGO 





















































IDEAL FIRE PROTECTION for SWITCHBOARDS and 
all ELECTRICAL APPARATUS. SF The Wyckoff Pipe & 


ape —_ m=) Creosoting Co, YHyysrom 
Monarch Fire Appliance Co., | er MANUFACTURERS OF 


CARBONS! 
CARBONS!! 
CARBONS! 














SPS 
ail etfs EST; SNA 
° — : i fa ° 
incqua. reo te quart : Pane be tr The “‘Electra’’ Carbons are the recognized 
AND EFFI¢ i cipal o a, AND BRILLIAN F_ LIGHT. 
s hn standard all the world over. 


There are no Carbons better than the 


HUGO REISINGER | BROAD WAY NEW YORK. ** Flectra’’ and none **just as good.”’ 





Sli, sill aie Mee ili. stl al ol 











October 16, 1900 


Electrical | 
Patents — 














Specially reported for this journal by E. 8. 
i solicitor of paten' — and Trust 
Building, W: Copies of any 
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OXIDE STORAGE BATTERIES 


Suitable for all purposes where Storage Batteries 
are applicable. 





NO BUCKLING OF PLATES. NO SPILLING OF ACID. 


NO SULPHATING OR CORRODING. 


THE OXIDE BATTERY CO. 
Office: No. 1627 N. 10th St., Philadelphia, Pa. 











ashington, D. C. Pp’ 
patent may be secured for 10 cents each.] 


ISSUED OCTOBER 2, 1900. 


658,753 Rail-bond; G.B. Blanchard, 
Seattle, Wash. 

658,792 Circuit-making device; P. 
M. Lincoln, Niagara Falls, N. Y.—A 
stationary terminal, a cooperating 
novable terminal, a solenoid and a 
ore therefore, a rod or stem provided 
with tripping projections on opposite 
ides of said movable terminal and 
novable with said core, and means 

* retarding the outward or down- 
ward movement of said rod or stem. 

658,815 Method of producing phase 
lisplacement; W. Stanley, Great: 
Sarrington, Mass. 

658,820 Engraving machine; E. 8S. 
Yoods, Hartford, Ct.—A reciprocatory 
‘ool-holder, a plurality of electro- 
magnets, and an oscillatory armature 
‘sonnected with and moving said tool- 
older and mounted for cooperation 
vith said magnets. 

658,821 Electric generator; L. G. 
Woolley, Kenton, Ohio. 

658,860 Cover for battery-jars ; P. 
P. Nungesser, Cleveland, Ohio. 

658,862 Telegraphophone; E. C. 
Paramore, Philadelphia, Pa. 

658,865 Secondary battery; H. C. 
Porter, Chicago, Il. 

658,891 Electrode and _ electrode 
connection; H. Carmichael, Malden, 
Mass. 

658,900 Battery fluid; G. Romanelli, 
New York, N. Y.—Consists of cupric 
chlorid mixed with sulphate of sodium. 

658,905 Electric-current regulator ; 
D. Watkins, Davenport, Iowa— A 
movable volt-indicator, a pair of pins 
at the side thereof adapted to be elec- 
trically connected by: contact with 
said indicator, a rheostat, an electro. 
magnetic device connected with said 
pins and adapted to be energized upon 


(Continued on page 52.) 











APITAL 4”? BUILDINGS 


supplied for going, Money- 
making manufacturing con- 
cerns. Address, with partic- 
ulars, confidentially, 


“CAPITAL,” care of Electrical Review, 
(3-21 Park Row, New York City. 














PATENTS. 


Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies, 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N. Y. 
Solicitor and Expert. 


CLOCK CONTACTS 


and circuit closers fitted to our 
famous 60-day clock are perfection 
for alarms, synchronizers, time 
Switches, program devices - and 
electric clocks. 

Send for catalogue No. 170. 


THe PRENTISS CLOCK 
IMPROVEMENT CO. 
Dept. 17, 49 DEY STREET, N. Y. 











THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S.A. 


Manufacturer of Mast-Arms, Pole and 








““Idvance’’ Automatic 
Burner. 


“‘EVERY DETAIL PERFECTED.” 


TRAN 
TNT 
‘TTA 











Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fur- 
nished on application. 


PATENTS tomar: 


EDWARD S$. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 


Patent Inawyer, 


ameflean and Foreign Patents 
Secured Promptly. Moderate Fees. 











Infringement Sults. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of Fille Wrappers of Applications 
befere Patent. 

Offices: 

LOAN AND TRUST BUILDING, 


Opp. Patent Office, 


WASHINCTON, D.C. 








Watch «= Leaks 


REPRESENT A LARGE AMOUNT IN A YEAR 


THE IMPROVED 'ROSERTSON-THOMPSON INDICATOR will show you if engine is 
working economically and developing full power for amount of fuel consumed. The 
most modern. Fully guaran One-third lower in price than others. 

EUREKA PACKING makes a tighter joint with less friction. lasts two to three times 
longer, and costs no more than poor packing. EUREKA has the largest sale of any 
packing made. 

HINE ELIMINATOR, the most successful device for separating water from live steam, 
and extracting oil from exhaust steam. Thousands in use. Sent out on approval. 
Prices very low. ; 

ROBERTSON FEED WATER HEATER because of its return system will heat the water to 
206 to 210 d with exhaust steam, and shows more cooneny in fuel than any 
other. Moderate in price. SEND FOR CATALOGUE. 

New York 


Jas. L. Robertson & Sons, 229 Fulton Street, 





BRANCHES: BOSTON, PHILADELPHIA 





NA Ae A A Ds fe lr lah tr tr trrtintrtirtortirtitdtirtitdtitdtdtrtitidtititittitilidtiidelivltidtivlididdiddsdds 
ee a a a ho a a a a a a a a a 


_ PARSELL & WEED, 
MODE ZI. MAE ERS. 


Electrical, Experimental and Fine Tool Work 
Write for Booklet. 

The Franklin"Gas Engine Sets of Castings and Material; Finished Parts and 
Complete Engines. Write for Gas Engine Circular No. 2. Telephone, 156 
Madison Square. 

THE FRANKLIN MODEL SHOP, 
129-131 West 3ist Street, New York City. 


SDS ms fo les fer far far. Addrlalitirtitititiidtititititititititiltilitililidlilililililiolidtiddle 
a a a a a a a a a a a a a a a a a a a 
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PATENTS. 


Caveats, Trade Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 
PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 
Book “ How to Obtain Patents,” etc., sent free. 
E. c. SICCERS, 


918 F St., N. W., WASHINGTON, D. C. 








BARTHOLDI 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


Smallest, Neatest, 
Cheapest, Best. 


closing business card. 
A, poh ony del co. 
New York. 





of all kinds. 














Send for new prices, en-|-|' 


Manufacturers of... 
Gas Lighting Specialties 





CASE BROTHERS 
INSULATING 482 FULLER BOARDS 
All Grades and Thicknesses 

Special Boards to Order 
Rope Papers for Electrical Purposes 


large stock en hands Highland Park, Conn. 


mdence solicited 












LINEMEN’S TOOLS 


Catalogue Free. Send for one. 


KLEIN’S 
MATHIAS KLEIN & SON, 


CLIMBERS | warwis sizit& son, 
NORTON 


AMMETERS AND VOLTMETERS 






















NORTON ELECTRICAL INSTRUMENT CO., Manchester, Conn. 





AGENTS—Kohler Bros., Chicago. 
Newman-Spranley Co., Ltd., New Orleans. 












BOSTON 


F. A. HOUDLETTE & SON, 
AGENTS: 138 [ilk Street. 


CREOSOTED WOOD CONDUITS 


WILL LAST FOREVER. 
EASILY ACOESSIBLE. 


THE MICHIGAN PIPE CO., 


208 N. Madison @t., BAY CITY, MICH. 


DO NOT GATHER MOISTURE. 
DO NOT SORATCH OABLES. 


FOR UNDERGROUND WIRES. 





A National Rider never changes his 
mouat.—N: Cycle Mfg. 
Ce., Bay City, Mick. 





PATENTS. 
(Continued from page 51.) 
the closing of the circuit by the indi- 
cator, a rheostat-switch and means for 
moving said switch controlled by said 
magnetic device. 

658,924 Electrical fitting ; 
Pringle, Lansdowne, Pa. 

658,925 Electric switch: N. D. 
Rand, Watertown, Mass.—A base con- 
tact-points secured thereto, a portion 
only of which are provided with bind- 
ing-posts,” means for grouping said 
points, and movable switch-arms, each 
provided with means for completing a 
different circuit through said contact- 
points. 

658,929 Electrical semaphore sys- 
tem; J. Shoecraft, Topeka, Kan. 

658,976 Lightning arrester; F. B. 
Cook, Chicago, II. 

658,997 Electrical propelling appa- 
ratus; D. Perret, Neufchatel, Switzer- 
land. 

659,061 Electric lamp; F. L. Fow- 
ler, Philadelphia, Pa. 

659,096 Combined relay and_ re- 
peater for telephone lines ; E. C. Para- 
more, Philadelphia, Pa. 

659,142 Crossing for suspended 
electric conductors; J. Floyd, Wash- 
ington, D. C. 

659,152 Open-switch detector; J. 
M. McCauley, Binghamton, N. Y. 

659,169 Mechanism for supplying 
power to electric cars; G. Gale, Boston, 
Mass. 

659,178, 659,179 Electric railway 
system ; E. C. Morgan, Chicago, II]. 


Wak: 


REISSUE. 


11,859 Electric railway ; 
Entz, Philadelphia, Pa. 





WANTED 


A bright, hustling young man to 
solicit electric lighting. One who 
is capable of making figures on new 
work desired. Address 


LEXINGTON RAILWAY CO.. 


Lexington, Kentucky. 





BATTERY JARS 


—Machine made; insuring uniformity and 
equal distribution of the glass. 
We are the only manufacturers of machine- 
made Battery Jars. 


Ask your Jobber for our Goods. 


THE GILCHRIST JAR CO., 
Office and Factory: ELMER, N. J. 


INDIA AND IN ANY 
AMBER. . SHAPE OR 
= PATTERN. 


EUGENE MUNSELL & CO., 
218 Water Street, New York. 
17 Lake Street, Chicago. 
WRITE FOR SAMPLES AND PRICES. 








NOTICE is hereby-given that the annual 
meeting of the Stockholders of the Elec- 
trical Keview Publishing Company, for the 
election of Board of Directors for the ensuing 
year, and the transaction of such other busi- 
ness as may properly come before the meet- 
ing, will be held at the offices of the company, 
Nos. 13-21 Park row, in the City of New York, 
on the 3ist day of October, 1900. The polls 
will be opened at three o‘clock and closed at 
four o'clock, P. M. 


STEPHEN L. COLES, °* 
Secretary. 
October 6, 1900. 





ELECTRICAL REVIEW 


Vol. 37—No. 15 





HEAT YOUR CARS BY THE ELECTRIC BLOWER SYSTEM 
One-half ampere put into a fan results in FOUR TIMES the heat given off by 


natural circulation. 


Fewer Heaters! One For a 20-Foot Car. 


Less Wiring! Saves Labor. 


_Less Current! Means Dividends. 
MORE HEAT! MEANS COMFORT. 
For particulars and estimates, address the 
Boston Electric Heating and Power Co., 
153 Milk St., Boston, Mass. 





RELIABLE 


ENCLOSED 
ARC LAMPS 


For All Purposes 
Prices Right 


“\, SAFFORD 
ARC 
LAMP 
MFG. 
co. 


Buffalo,N.Y. 


301 
Washington 
Street 


AUTOMATIC RHEOSTATS For 
ELECTRIC ELEVATORS : : : 


Starting resistance is cut out step by 
step as the motor accelerates, and is 
instantly replaced oa opening the 
circuit. 

We supply them in sizes ranging from 
one-half to 125 are ee suitable 
for Elevators, Hoists, Dumb-Waiters, 
Pumps for Pressure and Roof Tanks. 


Send for catalogue of Starters and 
witches. 


AUTOMATIC SWITCH CD. ®a!timore. Md., 











J. G. White & Company, 


INCORPORATED. 
ENGINEERS, CONTRACTORS, 
29 Broadway, New York, N. Y. 
EQUITABLE BLDG., BALTIMORE. 





SHEAFF & JAASTAD, 
MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 














BURNLEY 


SOLDERING PASTE. 


200,000 %-lb. boxes sold in 1898. 
Universally acknowledged the 
best. All others are imitations 
and infringe our Claims. Put up 
in \%, %,1,5 and 10-lb. packages. 


Burnley Dry Battery Best of All. 
BUSNLEY BATTERY & MFG. CO., 
Painesville, Ohio. 








Prism.... 
Globes »° 
Shades.. 


GUARANTEED 10 GIVE 

*6 MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” for directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
16 E. 32d ST.,NEW YORK, N. Y. 
Send for Catalogue and Pamphlets, 


$5 VOLT 
AMMETER 


FOR 
— 


(Jewell Bear- 
and Alu- 
minum Case.) 
Adapted to 
primary and 


storage battery work. List of schools using it 
mailed on application. The method of its ase de 
scribed in a circular just issued. 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - - BOSTON, MASS. 














TELEPHONE 
MAGAZINE® 


THE ONLY TELEPHONE PAPER 
PUBLISHED IN THE WORLD 








Nase aS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 
and Apparatus 


A SPECIALTY 


GET OUR PRICES AND 
SPECIMENS BEFORE BUYING 


THE BROWN-BIERCE| 


COMPANY. 


DAYTON. OHIO. 











EACH NUMBER contains some inter- 
esting and instructive articles on 
Exchange Construction and 
Operation, Telephone Apparatus, 
Switchboards, Toll Lines, Line 
Construction, Protective Devices, 
Central Energy and Other Sys- 
tems, Telephone Troubles, and a 
monthly digest of Telephone 
and Kindred Patents aaaana 

a@: month -pays 


EIGHT CENTS iP%e ter: 
Telephone DOLLAR BILL 


Paper, or a 
will bring the paper regularly for a 
year. NEWSDEALERS SELLIT. SAMPLE 


COPY FREE eaaaanaaanaaanr 








nies 
TELEPHONE MAGAZINE 
732 MARQUETTE BUILDING 
CHICAGO aaana U.S.A. 














—. 


TECHNICAL 
EDUCATION. 


For the purpose of quickly introducir 
demonstrating the superior meri ee 
courses, the Tru-tees of the America: School 
of Correspondence have voted to awaiid a 


FREE SCHOLARSHIP 


STKAM, ELECTRICAL, MECHANICAL, 
MARINE or LOCOMOTIVE 


(including a complete course in Mechs 
Drawing) to a few well-recommende br 
ous men in each manufacturing plan: in the 
United States. The holders of these Free 
Scholarships will be asked to ansve 
inquiries as to the benefit and value < 


chain of enthusiastic students who wil! adver- 
tise the School more thoroughly than ‘onal 
printed matter or an army of agents. | 
cation blank on request (mention ELycr 


VIEW.) 
AMERICAN 
SCHOOL OF CORRESPONDENCE 


(CHARTERED BY THE COMMONWEALTH Oj} MASSA- 
CHUSETTS), 


Bo-ton, Mass., UT. 8. A. 


W.R. OSTRANDER & CO, 
22 DEY STREPLT, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanica! Bells. 
Factory: ' 
DE KALB AVE., 
BROOKLYN. 


Send for 
Illustrated 
Catalogue. 


MICHIGAN 
- ELECTRIC 
COMPANY 


DETROIT, + MICHIGAN 
Michigan’s Great Electrical Supply House 


ELECTRIC SUPPLIES 
REPAIR SHOPS 
ELECTRIC SIGN MAKING 


STREET RAILWAY 
EQUIPMENTS 


ELECTRIC LIGHT and 
POWER PLANTS 
INSTALLED and DESIGNED 


MICHIGAN. 
anaarile 
COMPANY 


DETROIT, - MICHIGAN 


Michigan’s Great Electrical Supply House 











October 10, 1900 


THE EDWARD P ALLIS CO. 


MILWAUKEE, Wwis- 
SPECIAL ENGINES FOR 


STREET RAILWAYS, 
ELECTRIC LIGHTING, 
ROLLING MILLS. 


ov 


274 F HOISTINGENGINES. 


= mas PUMPINGENGINES. 


DLDS-CORLISS ENGINES. 


Sensitive enough to adjust gates for the Po. gon 
changes in speed, and quick enough to take care 
= iz 7 eee of load for Electric Lighting, 

ay Plants. Address 


x 


REYNOLDS: 


WATER- WHEEL 
GOVERNORS. The Replogle Governor Works, 


WATER WHEELS 


For Heads ¢ of 3 Feet t ° 2000 Feet. 


ally adapted to se kinds o 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent tests at Holyoke, given below, enable us to guarantee 
The Largest Power ever oblained iS aw wer ty same diameter. The Agha 
speed ever oblained for the same power highest mean efficiency when 
running from half to full gate. 7 cet guarantee eine: A runner of the greatest 
posswble strength. A gate unequaled in quickness and ease of opening and closing 
Test of a 46 in. SAMSON, Jan. 25, 97. Test of a 36 inch SAMSON, Feb.1,’97. 
Pt. [ Pi 

Size |e |pr tin [besee |rowes.| Come Jopun |e rover | cos. 
Foll |15.00] 144.00] 172.69|240.97|82.03)F ull 143.44|81.08! 

% |%5.04] 138.32] 155 03|223.61 cs + 55 % -89/146.73 ae 

Ye [25.18] 127.67] 133.24/191.06)8: % 178.50) -95|138.40)8 

% 135.88] 132.50] 212.65 162.80|80 25] 3% |17.54| 176.40 82] 109.64/80. 09 

% 126.47] 126.87] 90.041127.73175.951 % [t7. 88 14176. 19} 


JAMES LEFFEL & CO.. Springfield. Ohio. U.S.A 














Rev. 
Pr Mio./Pr.S 
15.29] 194 25 
16.56] 187.75 
17.33 












































168.50) 
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The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 


120 Liberty St., New York City. 


MM a ae 
i ee Be eee ee ee ee a ee a es 


Works: 
Elizabethport, N. J. 








AMERICAN-BALL pales COMPOUND ENGINE ano 
. DIRECT-CONNECTED GENERATOR 


A coal-saver of the most practical kind and 
f the most remarkable of recent engines. 
Don’t fail to investigate if you are interested. 
We furnish complete equipments, consisting 
i of engines, generators and motors of our own 
manufacture. 


AMERICAN ENGINE co., 
BOUND BROOK, N. J. 
New York Office: 96 Liberty Street, 


Steam Pumps, Condensers 


CATALOGUES AND PARTICULARS ON REQUEST. 


M. T. DAVIDSON, 
43°53 Keap St., Brooklyn, N. Y. 133 Liberty St., New York City. 
30 Oliver St., Boston, Mass. 








LOMBARD 
WATER-WHEEL 
GOVERNORS 


are the only ones that really govern. 

THEY ARE GUARANTEED 
to give the most accurate regulation 
attainable. 


Lombard Water-Wheel Governor Co., 


61 Hampshire St.. Roxbury, BOSTON, MASS. 








Incomparable for Heating Bath 
Rooms, Small Offices, or where 
quick or convenient Heating is 
desired. 

SEND FOR CIRCULAR. 


AMERICAN 
ELECTRICAL 
HEATER CO., 


195 and 197 River St., Detroit, Mich. 

















oo 
es 


Electric Air Heaters 


Immediately diffuse a warmth to the atmosphere 








~\ 


that drives away all chilliness in the room. 





NO MATCHES. NO ASHES. NOCOAL. NO DIRT. 
NO SMOKE. NO POISONOUS GASES. 
NOTHING BUT PURE, WARM AIR. 


This is style No. 999. Size, 24 inches long, 12 inches 
high, 4 inches wide. Finished in Aluminum Bronze, 
Gold Bronze, Black Japan, with heat regulating switch. 











We make all kinds of Electric Heating Devices. 
Send for our illustrated price sheet. 


UNITED ELECTRIC HEATING CO., 


Main Office and Factory, 


Detroit, Mich. 





oo 
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a el, |) 





ELECTRICAL REVIEW 


to be begun in the 


ELECTRICAL REVIEW. 


It is the purpose to largely increase the list of telephone readers 
during the next year. 


The ELECTRICAL REVIEW 


RG 


Fl SERIES of special telephone articles—along the ‘practical 

lines of electrical and mechanical construction of appa- 
ratus, the modern theories of telephone practice, the ways of 
overcoming difficulties in exchange and line operation, and a 
general and complete résumé of the status of the art—is soon 


Vol. 37—Ne, 17 


® 
pre-eminently covers 
the telephone field. 














Alternators. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Siemens & Halske Electric Co. 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co, 
Annunciators. 
Bunnell & Co., J. H. 
Carlton Electric Co. 
Edwards & Co. 
Garl Electric Oo. 


J. 
es Battery Mfg. Co. 
Edison Mfg. Oo. 

— .Jr., Electric Light & Power 


Federal Battery Co. 
= ~— Mfg. Co. 


Batteries Stora, 
dison, Jr. torage, Light & Power Co. 
Bloctris Sto. Battery Co. 
Gould Storage Battery 
Oxide reins Battery Co. 
United States Battery Co. 
Battery Jars. 
Gilchrist Jar Co. 
Battery Saits. 
Bunnell & Co., J. H. 
Federal Battery Co. 


Bells. 
Bunnell & Co., J. H. 
Edwards & Co. 
Ostrander & Co.. W. R 
Belting," Carter & Wilkins. 
elt 
hase A. Schieren & Co. 
Balt Dressing. 
~ omg Cruc! le Oo., Joseph 
ers 
—., k & Wilcox Co., The 
Stirling Co., ot 


Boiler Rng junds. 
Dearbo’ ye & Chemical Co 


Books, Technical. 
Bunnell & Co., J. H 
Electrical Review Pub. Co 


Bri 
en Bridge Co. 


Ohio Electric Specialty Co. 
Partridge Carbon Co. 
Cable nena. 
Standard Underground Cable Co. 
Cabling Machines. 
Nee — Butt Co. 
Cor Boston Electric Heating & Power 


Co. 
Carbon Points. 
Bunnell & Co., J. H. 
Gen’l Incandescent Are Light Co. 
National Carbon Co. 


Cast > 
New England Butt Co. 
locks, 


Prentiss Clock Improvement Co. 
Coal Mining es: 
coeator Bas ai Repating 
ommu' r Bars an . 
Forest City Electric Wor! 
wT i Lubricant. 


Condenser 
Wheeler Condenser & Engineering 


Condensers ein. 
arshall, W: 


Conduite 
American Vitrified Conduit Co. 


gan Pipe Co. 
National Oohduit & Cable Co. 
Potomac Terra — Co. 
We 
Cc 
Bunnell & Co., 
McIntire Co., rhe %. 
Construction. : 
American Bridge Co. 
Dynamos and Motors, 
ullock .s = Co. 
Bunnell & Co., 
Central oie a. 
Pag hag ag Co. 
Eddy Electric & Mf, - Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Are Light Co. 
Milwaukee Electric Co. 
Onondaga Dynamo Co. 
Robbins & Nyers Co. 
Rossiter, McGovern & Co. 
Siemens & Halske Electric Co, 
8 ue Electric Co. 
Thresher Electric Co. 
Towle. Geo. C., Mfg. Co. 
Warren Electric Mfg. Co. 
be coe a Electric & Mfg. Co. 


Dry Ba teries 
ban Battery Co. 
Roche, Wm. 
Electric Locomotives, 
General Electric Co. 
Electric Novelties. 
Ohio Electric Works. 
Electric Heaters 
American Electrical Heater Co. 
American Electric Heating Corp. 
Simplex Electrical Co. 
United Electric Heating Co. 
Electric Ligh ters. 


Electric Gas Lighting Ce. 
Stanley & Patterson. 

Electrical Instruments. 
——. Electric “Specialty Co. 
Bossert El — Co. 
Bunnell & Co., 
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CLASSIFIED INDEX 
(Continued from page 36.) 


Electrical Instruments (continued) 


Central Electric Co. 
General Electric Co. 
Gen'l Incandescent Arc Light Co. 
Keystone Electrical Instrum’t Co. 


Whitney Electrical Instrument Co. Instruments (Testing and Record- 


Electric Solderin 
American El 
Rlectrical Sapplics. 
Barron & Co., Jas. 8. 
Bunnell & Co., 3 H. 
Burnell Telegraphic & Electric Co. 
Central Electric Co. 
Electric Appliance Co. 
Garl Electric Co. 
Knapp Electric & Novelty Co. 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
Ohio Electric Works. 
Stanley & Patterson. 
Ste Frank H., & Co. 
Western Electric Go. 
Blectromobiles, 

Electric Vehicle Co. 
Hewitt-Lindstrom Motor Co. 
Thresher Electric Co. 

Engineers and Contractors. 
Noy rtgle Ho hl Co. 
ew and Engineering 


White, & Gon J.'G. 

En 
Allis Co., Edw. P. 
American Engine Co. 

Ball & Wood Co. 
Fans and Fan Motors, 
Bunnell ,J.H. 
Central Electric Co. 
Diehl a Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Michigan Electric Co. 
setae Eso 
prague Electric 
Towle, Geo. C., Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric 
Wagner Electric Mfe. Co. 
Fire and Burglar Alarms. 
Gari Electric Co. 

Wigteeen, Gon on Gas onl 3 Electric. 
White ite Co.., OG. C. 

White Mfg. Co., J. H. 

Fuse Wire and Links. 
American Electric Fuse Co. 
General Electric Co. 

McIntire Co., The C. 
Globes, Shades, Ete. 
Bunnell & Co., J. H. 

Frink, L. P. 
Holophone Glass Ce. 
Phoenix Glass Co. 

Graphite. 

Crucible Co., Jos. 


(Continued on page &8.) 


Irons, 
ical Heater (o. 





Lubrica’ 
seiner "Laieien Co. 
Light Arresters, 
pene Boa 
Westinghouse Kiet Mfg. Oo. 
ouse Electric & Mfg. 
Machine Tools. 
Garvin Machine Co. 
MestAtus and Hoods. 


ae * 


House Goods, 
Bunnell Co., J. H. 
Carlton Electric Co. 
Central Electric 4 
Ostrander & Co., 


&-) 

fp... os 
Bristol Co., ‘neat 
General Bisctric Co. 
Gen’l Incandescent Arc Light Co. 
Keystone Electrical Seah Co. 
Knott Apparatus Co., — Wayne Electric W orks. 
Machado ler Siemens & Halske Electric Oo. 
Norton Electrical’ Instrument Co. Mica, 
8. E. I. Co. Munsell, Eig 
Stanley Instrument Co. Model Mak 
Westinghouse Electric & Mfg. Co. Franklin Model Shop. 
ae Electrical Instrum’t Parsell & Weed. 

non and Insulating Ma- oil Filters, 


Bunnell & Co., J. H. — 
Case Brothers. Standard Paint Co. 


Central Electric Co. 
Locke, Fred M. Patent, Peliciters. 


Peru Electric Mfg. Co. 

Standard Paint Co. 

Standard eeane Cable Co. 
Junction Boxes, 

Bossert Electric Construction Co. 
Gen’l Incandescent Arc Light Co. 


Lamps, Arc, 

Bunnell & Co., J.H. 

Central Electric Co. 

a —— Co. 

in’! Incandescent Arc ht Co. 

Hamblin, John A. is 
Jandus Electric Co. 
Lea Electric Mfg. . 
Lea-Hoover Mfg. 
Manhattan Gen’! Construction Co. 
Western Electric 
Westinghouse Bicctrte & Mfg. Oo. 


Lamps, Decorative 
Central Electric Co. 
= Decorative and Miniature 


Department. 
Gent gt ey Are Light Co. 


Lamps, Incandescent. 
Buckeye Electric Co. 
Colonial Electric Co. 
Columbia Incandescent Lamp Co. 
Eastern Electric Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Hardy Lamp Co. 
Lynn Incandescent Lamp Co. 
New York & Ohio Co. 
— Electric Works. 
She er-Man Electric Co. 


sew he en cang Rise 
Waite Co., O. C. 





Storling-Meaker Oo 
res 8 Supply aaa Mfg. Oo. 


Westinghouse Elec. and Mfg. 00. 
Edison Co. 
eflectors. 
Betoste Mfg. Co. 
Frink. I. P. 
Wheeler Reflector Co. 
Rheostats. 
0 Rheostat Co. 
Gen’l Focandescent Arc ee 
Ohio Electric 8 ty — 
Ward Leonard 


wc School of Correspoat 


Elnctrical Institute of 


sean Sey Sn 


estinghouse Electric & Mfg. Co. 


Irons. 
aw Pred Heating Co. 
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Saves 

O } 
50% 
eS — In 
ee § Operators 
Salaries. 








DIVIDEND PAYER. 











NIH AVIATION 


Automatic in Operation. 





Full 
Super- 
vision of: 
all 


Connec- FOR PARTICULARS, WRITE TO 


ims. Be ree, 


261-273 Frankfort Street, CLEVELAND, OHIO. 

















ELECTRI CAL ew 


Vol. 37—No; 15: 











EQUIP LARGE EXCHANGES 
Central 
Energew 


MULTIPLE SWITCHBOARD. 


The most convenient and economical telephone system ever put in use. 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Carlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD, - - GHICAGO, U. 8. A. 





on Sockets, Receptagivs, Bow 
sees, Mains and Branches, 
son Cut-Outs, Knife 


Guarantees Satisfaction 


This Trade-Mark 


Switches 
Jenkins S tuap 








Central Manufacturing Co 


mee ~ 
Tenn. 


Manufacturers 
and Dealers in 
Yellow Pine, 
Cross Arms, 
Locust Pins, 
Oak Pins, Electrical Mouldings, Oak Brackets. 
tage stocks on hand. Delivered prices quoted, 
F. O. B. cars, your city,in any quantity. 
we WRITE Vs. 


The..... 
Incandescent} 
Electric Light 
Manipulator « 


Co., ee et 


116 Bedford St.. 
BOSTON, - - - MASS., 


WHO TOOK A BRONZE MEDAL AT 
THE PARIS EXPOSITION, 


Are meeting with great sue 

in the sale of yh Styl ge 
Machine to Electric Lighting 
Companies, for use in the care of 
their street lights, having sold 
most four hundred wll ame in 
less than a year. They also make 
a machine for hand ing > indene 
lamps, with which one can renew 
and clean any candle-power bulb 
at any height or angle, thus 
doing away with the use of long 
extension and step-ladders. Send 
for illustrated price list. 








SEND FOR OUR 


NEW 
BOOK 
CATALOGUE 


ELECTRICAL REVIEW 
PUB. CO., 


13-21 Park Row, New York. 


StyLe 1—For Street Liaeuts. 

















Switches, etc., 


Philadelphia H, T. PAISTE CO. Chicago 





MAGNET WIRE 


OUR SPECIALTY 
The best stock of fine sizes of single silk insulated magnet wire in the country, 
also double silks, single and double cottons, induction coils 
and special winding. 


THE McDERMID MFG. CO., 207 S. CANAL STREET 


CHICAGO 








WE ARE SELLING 


$ 3.00 Electric Bell Outfits for.. « »$1.00 
21.00 Telephones, complete, for... Vacen 5.95 
12.00 Fan Motors, with Batteries, for. 5.9% 
8.00 Electric Hand Lanterns for..... 8 
10.00 Electric Carriage Lights for.... 3. 
8.00 Medical Batteries for........... 





5.00 Electric Belts, the genuine, for.. 1 
3.00 Necktie Lights at sae 
14-Candle Hanging Lamp, with Battery 10. 
Telegraph Outfits, complete, for...... 2. 
Miniature Electric Lamps for.. 
— Machine Motors for...» « 25 
$6 Electric Bicycle Electrical Books at low prices. 


Lights, $2.7 We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS. Cleveland, 0. 


Headquarters for Electric Novelties and Supplies. 
AGENTS WANTED. SEND FOR NEW CATALOGUE JUST OUT. 


Necktie Light. 


" Se RESERES: 














MANHATTAN ELECTRICAL SUPPLY GO.” exe von 


New No. 4 D. D. Medical Battery. 


1,000,000 sold during the 
past 12 months. 


Mesco Dry Battery. 


M Acknowledged the Best Dry | 
Cell Manufactured 


Price each, 40c. 


§ Standard size, 24 x 64. 
We make all sizes 








Telephone Receivers. 





Telephone Outfit, 
No. 14, 


Hard Rubber, each With our high-grade car- 


von transmitter, which 
vill be sent on approval 
o respousible parties. 








Battery Zincs. 

We Have purchased the plant of the Carr Metal 
| Company and can furnish the Carr composite 
| zines in all forms and quality heretofore ‘supplied 
| by that company. 


Price. with two cells Mes- 
eo Dry Battery. $9.00. 








Alarm Clock Outfit, No. 14. 
g Dittmar Pocket Bat 
tery Gauge. 


Will register ‘the| 
strength of open or 
closed circuit batteries. 


Price each, $3.50, 





Desk Telephone Outfit, 
No. 


NS (| eee hs 
Oe. MOROCCO a ois Iosisecinsscsess 2.25. 


We make a dozen differ- 
ent Telephone Outfits. 











Pony Telephone Receiver. 


Retail price, 90 cents. 


Special;prices | 
___ 


| 24, 8, 316 and 4 inch. 





OUR PRICES given above do not fairly represent quotations to the trade or to parties ordering quantities. 


WE MANUFACTURE a large percentage of the goods found_in our catalogue. 


MANNATTAN ELEGTRIGAL SUPPLY GO., 


CATALOGUE NO. Il Now Ready. 


32 CORTLANDT STREET, 
NEW YORK. 








ET, 


Bat: 


the 
ries. 
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; We cater to those 
S\e=| who demand the Best 





| Swedish-American 
Telephone Co., 


69°75 W. JACKSON BOULEVARD, CHICAGO, ILL. 




















KEELYN TELEPHONE 
Telephones 4 syuracturne co. 


° 368 Dearborn Street 
Switchboards ¢hiteg » * 3 








KELLOGG CENTRAL BATTERY SYSTEM 


is adapted for all kinds of service, including 
TOLL AND LONG DISTANCE LINES. 


Complete equipments for exchanges having 10 lines or 30,000 lines. 


Bkivcinc TELEPHONES pest**'* 
KELLOGG SWITCHBOARD AND SUPPLY CO. 


2323 so. Greeme Street, CHICAGO. 








SPECIAL SALE HIGH-GRADE RECEIVERS. 


Our No. I is finely constructed and particularly adapted for long-distance work. 
Perfect adjustment and patent binding posts, each $1.10. Special prices on quantities. 


-¥ 





Our No. IL Receiver is the same as No. | in every particular, except composition 
case is used instead of hard rubber; each 90 cents. Special Ly ay on quantities. 
The value of these receivers is in the quality forthe money. Send for catalogue of all 
telephones and apparatus. 


CENTRAL TELEPHONE & ELECTRIC COMPANY, St. Louis, Mo. 
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4 GUARANTEES SU 
poston MASS. 


‘ MANUFACTURERS D 
Qo HIGH GRADE EQUIPMENT SS Ss 


y, FOR 












The Herald 
Transmitter 


Made of aluminum. Made to fit any 
support. Made with funnel if de- 
sired. Will construct to suit any 
. conditions. Uses smallest amount 
of current. Moisture proof. Her- 
meticallv sealed. Free from side 
tones. Perfect articulation. Always 
clean and free from odor. 


POSITIVELY THE HIGHEST GRADE 
TRANSMITTER MADE 


Superior to any Foreign Transmitter. 


The Herald Transmitter Co. 


42-48 E. 20th St., New York 

















J. H. Van Viissincen, President. L. G. WHEELER, Vice-President. 
L. G. Bowman, Secretary and General Manager. W. C. Hermnrors, Treasurer. 


WESTERN TELEPHONE CONSTRUCTION CO. | 


153-159 SOUTH JEFFERSON STREET 
CHICAGO, ILL. 


DO NOT 


WASTE TIME USING POORLY MADE TELEPHONE 
APPARATUS OR YOU WILL 


LOSE MONEY 


WE MAKE ONLY THE BEST 


WRITE FOR PRICES ORDERS FILLED PROMPTLY 
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“Can't-Pack ” 
Transmitter. 


UP-TO-DATE IN 
NAME AND APPARATUS. 


4 


RAMA III 


NY 





Century Telephone 
Construction Co. 


\ CLEVELAND, OHIO. 
> Caan U Write for Descriptive Ci 
aa rie fof Trananatter. , 








NSS 
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Irons, 
lectric Heating Co. 
cks. ae ! 
ca vi 


Co., 
Burnley 5 Battery Mfg. Co. 
Specialt 

Barron & Co., Jas. 8S. 

Emerson Electric Mfg. Co. 

G. & E. Electric Co. 

Gen’l Incandescent Arc Light Co 

Hartwig & Miller. 

Knapp Electric & Novelty Co. 


Incandescent Electric Light Ma- 


nipulator Co. 


Long, Harry 
Ohio Electric Works. 
Pacific Electric Co. 


3 


CLASSIFIED INDEX—(Ooneluded 


Elec ge Dettorien Battery Co. 
ic Storage ry 
tehboards. 
Bossert Electfic Construction Co. 
Central Electric Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co 
Western Electric Co. 
Switches, Etc. 
Automatic Switch Co. 
Bunnell & Co., J. 
Central Electric Co. 
Emerson — Mfg. Co. 
Fagan, J.C 
Garl Electric Co. 
General Electric Co. 


Bunnell & Co., J. H 
Central Electric 


Central Telephone "& Electrio Co. 
ury Telephone Construction 


Couch & Seeley 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr Telephone & Construction 
Supply 

Garl Pilectric Co. 


Keliogs ‘Switchboard & & Supply C 
ellogg Swite wu 0. 
M t Robs. L. saad 


bs. 
Manhattan Electrical Supply Co. 
New York Telephone Co. 

North Electric Co. 


= 


PagPaae Bo 


_ qaun Telehene Construction 


Williams abbots isle Ek CE. 
lee 
Tools. 5 
Machine Co. 
Transformers. 
Fort Wayne Eiectric Works. 


Moloney MRlectric Co. 
Werner York & Ohio Co. 


Electric Mfg. Co. 
Western Electrical Supply Co. 
Westinghouse Electric & Mfg oO, 
Turbine Governors. 
Lombard Water-Wheel Gov C , 


Central Electric Co. 
Collyer Insulated Wire Co, 
Eastern Cable Co2*« 


Electric A pany. 
S ral co. 


indie Rubber & Gutta Percha In. 


sulatin 
Illinois Tesulated Wire Co. 
— Rubber & Insulated Wire 


McDermid Mfg. Co. 
Montauk Multiphase ie ng Co. 
National Conduit & Cable Co 
National ubber 


yw: | 


\| 


Ohio Electric Works. 


Gen’‘l Incandescent Arc L 
peat en, Russell-Tomlinson Co. 


Hart & Hegeman Mfg. Co. 
Hart Mfg. Stanley & Patterson. 
Linton & Co. a. E. Sterling Electric Co. 
Paiste Co.. a Carlson 
Zimdars & Hane. 
Telephones. 
American Bell Telephone Co. 
American Elec. Telephone Co. 
Bruckner Electric Co. 


TARR 


THE AMERICAN BELL TELEPHONE (OMPANY, 
125 MILK STREET, BOSTON, MASS. 


Water-Wheels. 
Leffel & Co., Jas. 
Water-Wheel Governors, 
Replogle Governor Works. 
Lombard Water-Wheel Gov. Co. 
Wires and Cables. 
American Electrica! Worrs 
American Steel & Wire Co. 
Barrett & Co., M. L. 
Bunnell & Co., J. H. 


.. The. 
Socket — Tap Co. Philips In ted Wire 
Repl tosbilag's Governor 
5 tht Co., Jo 
md Wire & Cable Co 
Simp ex Electrical Co. 


eo Cable Ce, 
tric Co. 


American District Steam Co. 
Steam Specialties. 

Robertson & Sons, Jas. L. 
Steel Spring W 

Barnes Co., The Wallace. 

Cary Spring Works 

Manroas, F. A. 








Telephone 


B.. . e Telephone Co. 
Telephone Mfg. Co. 

Tucker Mfg. Co. 

Victor auebone Mfg. Co. 
Viaduct Mfg. Co. 


Western Elec’ 


X-Ray Apparatus. 
Ritchie & Sons, 














for Railway, Hotel, 
The Garl Factory and all in- 


Telephone tercommunicating 
service, always 
Systems 


prove reliable. We 
also make the 


GARL ELECTRIC GUN 


For Fire and 
Burglar Alarms 


Telephone and Construction 
Supply Company, 
SCoEXICAG|GO. 
New Catalogue free. 











SEND FOR ILLUSTRATED CATALOGUE 


GARL ELECTRIC 60. 


(Sole Patentees and 
Manufacturers of 
Garl Apparatus) 


AKRON, OHIO, U.S.A. 


Hvuco ScHuMACHER, Prest. 

J. A. ArBoaast, Vice-Prest. 

Max ScHuMACHER, Sec’y and Treas. 
M. Gar, Supt. 





Hotel or Factory 


Telephone. Intercommunicating 


Telephone. 


Telephones in 
Manhattan and 
the Bronx. 


Telephone rates to suit } 
all classes of users. 

All stations have long- 
distance telephones. 


Rates in Manhattan 
from $5 a Month, 


New York 
Telephone Co., 


15 DEYST., 111 WEST 38th ST. 











This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





2 BIG STORES 


Fuses, Fuse Blocks, Fuse Wire, Lightning 
Arresters, Mcintire and American Joints, 
Magnet Wire. Telephone Specialties. 


American Electric Fuse Co. 
NEW YORK, CHICAGO, 
116 Nassau St. 346 S. Canal St. 


we WIADUCT.. 


BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHINC ELECTRICAL 




















‘gaze, Ainerican Electric Telephone Co., 


36 to 50 Jackson Boulevard, Cor. Canal St., 
CHICAGO, ILL., U.S. A. 


MANUFACTURER OF THE 








EUGENE 
FIELD'S 
POEMS 
A $7.00 
BOOK 


THE Book of the 
century. Hi 


Given Free 


to each person inte 


Latest Improved Types , 
in subscribin to the 


of High-Class 


TELEPHONE APPARATUS, 


Toll-Line and Exchange 


SWITCHBOARDS. 


BRIDGING TELEPHONES wound to suit all requirements. 


» —— ange 


ription 
as ties 00 will entitle Fou 
to this daintily, artistic 
volume 


‘FIELD FLoweRs’® 


(cloth bound, 8x11), asa 
certificate of ‘subscription 
tofand. Book containsa 
selection of Field’s best 
and most representative 
works and is ready for 
delivery. 

But for the noble contri- 
bution of the _ world’s 
greatest artists this book 
could not have been manu- 
factured for lessthan $7.00 


DESK SETS AND DESK CABINETS. 
DOUBLE POLE RECEIVERS. 





The Fund created is divided between 
the family of the late Eugene Nad an the Fund 
for the building of a monument to the memory 
of the beloved poet of childhood Address 


Eugene Fie!d Monument Souvenir Fund, 
(Alse at Book Stores) 180 Menroe 8t.,Chicage, 
If you alse wish to send postage, enclese 10 cts. 


Multiple Sw~itchboards 
ADAPTED TO 


CENTRALIZED ENERGY AND MAGNETO SYSTEMS. 
Correspondence Solicited 


Bridging and Serles 
with — Tools and Construction Material. 
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—_———— 


You Know. 


what troubles you have experienced in your 
selection of telephones and apparatus! Of course 
you made a mistake in buying poor ones ; but 
that can be rectified. We make a grade of tele- 
phones that never disappoint ; that are as good 
to-day as they were a year ago, simply because 
we exercise great.care in their manufacture and 
use superior judgment in selection of materials. 

Shall we help you out of your difficulties, and 
send you one or two? 


TUCKER IIFG. CO., York, Pa., U. S. A. 





—Asatir. 








4 


The Very Latest. Ne. 20. 





Century Telephone 
Construction Company, 


MANUFACTURERS OF 


TELEPHONES, 
SWITCHBOARDS 
ano ACCESSORIES. 


268 Erie Street, 
Cleveland, Ohio. 


SOMETHING ENTIRELY NEW IN 
ESSENTIAL FEATURES......... 

















ILL SWITCHES. 


When you are in the market 
for a Switchboard send us your specifications. 
We promise you a low price. 








OUR SWITCHBOARD SWITCHES ARE STANDARD OF THE WORLD. 


W. S. HILL ELECTRIC GO. 


NEW BEDFORD, MASS. 
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Sales 
- THE 


a, 
DEUTSCHE GARVIN 


Screw 
Machines, 
Built in 

7 sizeswith 
10 different] 
Spindle 
Capacities. 
Full line of 
Monitor 
and 
Chucking 
Lathes. 





GARVIN 
MACHINE 
co., 


= Spring and 
Varick Sts., 
NEW YORK. eat 






Send for 
Photos 
and 
Details. 







BEES acme oo, 8X 
‘ARVIN MACHINE Co., 51 N. 7th Street, Philadel Pa. 
& Moore, 23 8. Street, oo , Il. 
MASCHINEN-FABRIK, ‘Aktiengessllachaft, i7 Burg Strasse, Berlin C, Germany. 











NEW EDITION—JUST OUT. 








The Telephone Hand-Book 


BY HERBERT LAWS WEBB. 


Containing a Chapter on ‘‘ Recent Progress” which brings this practical book UP-TO-DATE. 


The General Principles of 


Box 2339. 


ARE ERE AES RT TE ES 





Electrical Review Publishing Co., 
41 PARK ROW, , 


Telephony 


Are Now Well Established. 


The Telephone Hand-Book deals with them. No matter what kind of Telephones and Switching Apparatus you use, or expect to use, 


YOU WILL FIND IT USEFUL. 


It is a Practical Book for the Practical Man and for the Student. 


PRICE $1.00 POSTPAID. 







NEW YORK CITY. 








60 ELECTRICAL’ REVIEW Vol. 37—No. 15 





> Sacaia tO OHOKOHD 4 944-94 IHOA LA OHOAOAOHOAOHON-OH OK OHO OH-ONDH-OH OAH OAH IN DHON OED 


For the Convention 
LIMITED TRAINS 


ma 
SHARP'S 
COMMUTATOR 
CLAMP 


Best device out fo 
on Shops 
Book, ‘ w to Build 
Committe 
L. C. SHARP MA 
WORKS = 


~ 


KEKOKE HE KORO HKD KOKO HO KO KOK OKD HO KPRDHOHKOHOHOKO KOK KOHKOKOKOHKO 





Omaha, Neb., U. §, 4, 








ese! 


Electric Gondensers 


WM, MARSHALL, Manufacturer, 


STANDARDS A SPECIALTY, 
709 Lexington Avenue, - ‘em wit 


g 
M4 
: 
k 
: 

: M4 
: = = RING EN 

me i 
BG ROUTE @ sitiss’G 
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FROM 


Boston, New York, Washington and the East to Kansas City 





we BY nll RNEs/ 
eau Be a 


pas wo~ Pi ESTABLISHED ont 
i], 


VIA 


FLAT OR ROUND WIRE,STEEL ORBRASS, 
COLD ROLLED STEEL 


KEPT IN ——. .003 To 049 Md wicks 
SPRINGS ENAMELED OR PLATED. 
SEND SAMPLES AND WRITE tor QUOTATIONS 


New York Central and Chesapeake and Ohio Ry. 


W. J. LYNCH, W. P. DEPPE, 


Gen’l Pass. and Tkt. Agt. Asst. G. P. and T. A. 
CINCINNATI. 





“Why and How” 


Do you wish to understand the pe 
methods and history of 


EK KOKOKE KOKO KOKO KOKO KOKO KOKO KE KOKO KOKO KOKO KOKO KOKO KOKO KOKO KOKO KOKO KOKO KOK SCI SCIENCE! | the every-day industrial, 


ORG 


technical and scientific 
processes and operations 
that you have seen and 
We explain the ; ; wondered at! 


McINTIRE’S PATENT 


‘vole ap | - suing co'7,| AND [Sst Sant 
Connectors and Terminals, ; ine £5 ae} - mS) gaoer ge we NT | al 
Special 0 for HARD-DRAWN COPPER interesting and accu- 
"ing alaee, Fuse wins, ?0s> ied eS ter re fie a eh Pp Dp x >: ¢ 7 rises stain INDUSTRY 


LINKS and STRIPS. _ pular-science publica‘ ion in print. Sené 


THE C.McINTIRE CO. 1S ud. ' B8 Cents in Stamps for a !hree-Months’ 
13 & 16 FRANKLIN STREET, NEWARK, N. J. ae ayran AN) Gr] S. lin —— = x Palys It Lt) i\. =H. Telal py: . ha 7 


=f yr 7 BEST. (0 ODS NI HANI DDE — or tuatrated Monthly Magasine. SCRANTOR, PL 
ANTHONY: BORING TOOL | , 


Send for Circular 
and Prices. 




















iiceacecancll you’re a maker of Electrical 
Hartwig & Miller, : Apparatus and. want to have 
258 Randolph St., Detroit, Mich. it known throughout the elec- 

es trical and mechanical world, prepare 
DRY —— cuts and copy,and let it be seen in the 


Standard of the 


ci yin he Double Export and Domestic Num- 


world for allo 








New STANDARD circuit work. ond 


Ae bers of the ELECTRICAL REVIEW, 


be equaled for 
BAY BATTERY gas and gasoline 


_engine ignition. : : ‘ 
are NOVEMBER 14, DECEMBER 12 
for 30 days at $4.00, or our og x cell battery 9 e 
for carriage lights, etc., at $s. 50, 30 days 
only. Regular price, $s. 50. Write for new 
catalogue and mention Evectricar RE- 
VIEW. 

WiILLIiaM ROCHE, 
INVENTOR, 
42 VESEY STREET, NEW YORK CITY 
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Mi GENERAL GLGCTRIC COMPANY 5 


Street Car 
Recording Wattmeter 





Furnishes a positive record of the power used on each car 
and provides the only practical means for education 
of motormen in economy of operation. 


GENERAL OFFICE: SCHENECTADY, N. Y. 


SALES OFFICES: 


Boston, Mass., 200 Summer Street. New Orleans, La., 917 Hennen Building. Helena, Mont., Electric Building. 

New York, N. Y., 44 Broad Street. Cincinnati, Ohio, 420 West Fourth Street. Minneapolis, Mian., Phoenix Building. 
Syracuse, N. Y., Sedgwick, Andrews & Kennedy Building. Columbus, Ohio, 14 North High Street. Denver, Colo., Kittredge Building. 

Buffalo, N. Y., Ellicott Square Building. Nashville, Tenn., Room.73, Cole Building. Salt Lake City. Utah, Templeton Building. 
Philadelphia, Pa., 509 Arch Street. Chicago, Ill., Monadnock Building. San Francisco, Cal., Claus Spreckels Building 
Baltimore, Md., 227 E. German Street. Detroit, Mich., 704 Chamber of Commerce Building Portland, Ore.. Worcester Building. 
Pittsburgh, Pa., 502 Tradesmen’s Bank Building. St. Louis, Mo., Wainwright Building. Los Angeles, Cal., Douglas Building. 

Atlanta, Ga., Equitable Building. Dallas, Tex., Scollard Building. 


For all business outside the United States and Canada: Foreign Dept., Schenectady, N. Y., and 44 Broad Street, N. Y. 
For Canada, address Canadian General Electric Co., Ltd., Toronto, Ont. 

















THE PHOENIX GLASS CO, 


FABRICANTES DE 


GLOBOSy PANTALLAS 


PARA TODOS SISTEMAS 
se DE LUZ ELECTRICA, 
ea ARCO r INCANDESCENTES. 
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THE PHOENIX GLASS CO, 


UFACTURERS 


CLOBES anoSHADES 
___ELECTRICLIGHT SYSTEMS, 


y) \ ARC anolINCANDESCENT 
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Tat . ASK FOR ; 
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ROTARY TRANSFORMER BELT-DRIVEN GENERATOR 


iemens&Halske Electric Co. 


Be 
of America wn """"" 


Branch Offices: 


CHICAGO: Monadnock Block PITTSBURGH: Carnegie Bldg. 
NEW YORK CITY: Surety Bldg. CINCINNATI: Perin Bldg. 
BOSTON: 72 Broad Street ST. LOUIS: Laclede Bldg. 
PHILADELPHIA: 1500 Land Title Bldg. DENVER: 412 Seventeenth Street 


SAN FRANCISCO: 598 Parrott Bldg. 





DIRECT-DRIVEN GENERATOR ‘* BOOSTER ’’ SET 





ELECTRICAL REVIEW Vol. 37—No. 15 








POLES FOR ELECTRIC LIGHT WORK. 











Aree Cironlar 
‘Mite. 
re 





RERSEE GTUNG ESHED MATH HiT 


QEESGG SGEG2 ZEREEs enece ease ooeees ex... 


STyy 
t DAR 
my, CARD 
ELE Ric fon TR 
cuss ND bg, 


(0 Tube om Page tor vartows Slows, 


Baszo Busus Bsarea eszous 


BERSE BBURE Exssee euxnss 


Ing ER 


SES SGQ888 SEVEE ESere ravens exten 
H 





PHT: DUHHOY tues greee geutcs courts 





88 
Giger spreee peeess 
Pr a eae | 


bie fis 
TUREEE SEH 


Hu 









































Sample page of tables. Sample page, outside work. 
Size of Books 444x7 inches. 
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‘¢ The recognized authority on Wiring and Construction.” 
—The Electrical Journals of America and England. 


STANDARD WirING 


For Electric Light and Power. 


By H. C. CUSHING, Jr., A. I. E. E., 


Electrical Engineer and Inspector. 


The Universally Adopted National Electrical Code ex- 
plained and illustrated in this handbook. 


ADOPTED 
By the Fire Underwriters of the United States. 
By Cornell University, Stanford University and other technical 
colleges and schools. 
By over 27,000 Electrical Engineers, Central Station Managers and 
Wiremen. 


BECAUSE 


It is _ only book on Wiring and Construction kept strictly up-to- 
ate. 








yevvvvevr—evuvvvvvvyv’s 
» oe fp bp be bp fb be bb bn 











It containsall the necessary Tables, Rules, Formulz and I!lustrations. 
It — disputes, and if referred to before wiring will prevent 
isputes. 


FLEXIBLE LEATHER COVER (Pocket Size) $1.00. 

















Sample page, pole work. 





ADDRESS : 
Sent postpaid to any address in the ELECTRIGAL REVIEW 
41 PARK ROW . 


world upon receipt of price. 4 * 
NEW YORK, N. Y., U. S. A. 
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is attached. 
Moulding should be made of hard wood and should 
be made of two pieces, a backing and capping, so con- 
structed as to thoroughly encase the wire. It should 


covered with ot least 
eee 





provide a one-half inch tongue between the conductors 
and a solid backing, which under the grooves should not 
be less than three-eighths of an inch in thickness and be 
able to give suitable protection from abrasion. 

Concealed Wiring or that which is to be run between 
walls and floors and their joists, should always be done 
with approved rubber covered wire, and should be 
rigidly supported on porcelain or glass insulators which 
will separate the wires at least one inch from the surface 











separate timbers or joists. The insulators should not be 

placed farther than fout feet apart in any case and where 

there is any liability of the wires coming in contact with 
es ef 




















Sample pace, inside work. Sampie wiring diagram. 
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A Little Talk About Electromobiles 
and Their Characteristics 


ve 





5 


‘*What’s the type of:machine best for me ta buy?” ‘‘How am I to know that it 
is a fit matter for investment ?” asks the would-be-purchaser of ‘horseless vehicles. 

There is answer for these inquiries—answers that are based on tested, demonstrated 
facts—answers that bear the light of the highest engineer’s scrutiny. ‘These answers are 
embodied in vehicles of the type of 


Hewitt=Lindstrom 


First. The original cost is such that a financial saving over horse-service may be 
considered a safe basis of estimate. 

Second. The electromobiles offer a mode of transportation void of steam, smoke. 
disagreeable fumes of gasoline and noxious gases. 

Third. Electromobiles are simplest to operate, requiring no expert service, and the 
radius of operation, as accomplished in the Hewitt-Lindstrom type, gives them sufficient 
facility, speed, and at minimum weight. 

Fourth. In designing the Hewitt-Lindstrom vehicles several fundamental principles 
of construction have been accomplished, hot previously reached. ‘They do not get out 
of order, being designed to avoid burning out of motors or injury to batteries. The 
motor suspension is perfect. The running gear is flexible. A hundred other points, 
which an ordinarily intelligent person would hardly consider, are mastered and , 
splendidly adjusted in these vehicles. 
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STANHOPES OMNIBUSES 
DELIVERY WAGONS 
BREAKS: 








ELECTROMOBILE BREAK 
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GWUTT-LINDSTROM MOTOR COMPANY 


75 North Clinton Street, Chicago, Ill., U. S. A. 


In writing, mention “Electrical Review,’ and if you have any interest in this line of electrical work, we can furnish valuable information 


prrere 
; 


{ 











ELECTRICAL REVIEW 








Electric Vehicle Company 
COLUMBIA AUTOMOBILES 


Electric and Gasoline 


Ranabouts, ge meee Delivery 
Victorias, VA eee Wagons, 
Omnibuses, ‘pain Cabriolets, 
SIs, ae harem Phaetons, 
Broughams, , ° Hansom Cabs, 


Tricycle onan di Ka = = 7 Opera Bases, 
Carriers Sea Vf See a) Wagonettes, 


OPERATING AND SELLING COMPANIES 
STATE ~ i NEW YORK: New York Electric Vehicle Transportation Co., Sales 
and Show Room, 541 Fifth Avenue, New York City. 
STATE OF PENNA.: Pennsylvania Electric Vehicle Co.,250-256 No. Broad St., Phila. 
STATE prcd ILLINOIS : ‘ es Electric Vehicle Transportation Co., 173 Michigan 


NEW ENGLAND. ‘States New England Electric Vehicle Transportation Co., 15 


aie * ct OF ¢ “COLUMBIA: pie po aye Electric Vehicle Transportation Co., Pan- 
Bidg., 15th St. and Ohio Ave., Washington, D. C. 
STATE "OF N sith hed W SERSEY: Ne New Jersey Electric Vehicle Transportation Co., 100 
ew Yor 
STATE OF OF CALIFORNIA: UN ee Brooke Ridley, Agent, Parrott Building, Market 
t., San cisco, 
MEXICO: Mexican Electric Vehicle Co., Primera Humboldt 12, Mexico City, Mex. 
MANAGER FOR BUROPE: Hart 0. Berg, 54 Avenue Montaigne, Paris, France. 


CATALOGUE ON APPLICATION. 


In territory not represented by local companies all communications 
should be addressed to 


ELECTRIC VEHICLE COMPANY 


HARTFORD, CONN. 100 BROADWAY, NEW YORK. 
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Sole Agents and Licensed Manufacturers in U. S. of 


America for 


De Dion, Bouton 


Puteaux 
France 


& Co. 














THE ELECTRIC AUTOMOBILE 


BY C. E, WOODS, 


The First American Book on Electromobi'es, 


Beautifully bound in cloth. One hundred and seventy-seven pages, 
Twenty-two full-page plates. Size 5x 714 inches, 


2 . 


Oooo ee2e eee seeeoeo soso oo oqneonoeqounewowowvv”™ 


FO EAHIS book will be welcomed by automo- 

i S44) bilists and by those thinking of pur- 

chasing electromobiles. It is a practical, 

sensible, truthful book, giving in small 

compass a great deal of information about choosing, 

operating, caring for and enjoying the electromo- 

bile. It also contains descriptions of modern ‘ypes, 

rules for races, etc., and specimen by-laws of 
automobile clubs. 


A MANUAL FOR OWNERS; A GUIDE FOR PURCHASERS, 


Price, post free inthe U.S., Canada and Mexico, $1.25, 
In the Postal Union, $1.50, 6 shillings, or 7.50 francs, 


THE ELECTRICAL REVIEW, 


43 Park Row, New York, U.S. A. 
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Don’t experiment. Purchase the De Dion and make your 
Motorette a success. 


OVER 20,000 MOTORS IN USE. 


THE STANDARD AUTOMOBILE 
MOTOR OF THE WORLD. 


The Motors are not an experiment, but a 
demonstrated success. 








Tricycles, Quadricycles, 


‘‘ Motorettes,”’ 


Motors, Motor Supplies 
and Batteries 


In stock for immediate delivery. 





We make a specialty of furnishing the above types of Motors to 
the Automobile and Motor Vehicle Trade in large 
and small quantities. 


THE SIMPLEST AND BEST HYDRO-CARBON SYS7T=EM. 





GENERAL OFFICES AND FACTORY: 
Church Lane and Thirty-seventh St., 
Brooklyn, N. Y. 


New York Office: 57 West 66th Street. 
Boston Office: 268 Massachusetts Aveiue. 





MOTOR AND MOTORETTE CATALOGUE READY. 


BVEBPBBODDOOQBODES SH COPS SOSOO=< 
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Westinghouse 





AT RE ee ae 


oH |! Alternating Current 
: | Generators 


? 


Have an established reputation 
as the Standard for long-distance 
power transmission service. 
Nearly all the principal 
stations are equipped with 
Westinghouse Apparatus 


Sosa 





ron 
| 
; 
( 
The name 
Westinghouse 
is a guarantee 
g 
| 
! 
) 2 
| Westinghouse Electric 
| | & Manufacturing Co. 
| Pittsburg, Pa. 
) 
: All Principal Cities in U. S. and Canada 
y 
( 
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GEO. T. MANSON, cenerar su Pr. 
W. H. HOoGINS, secretary. 


sete ‘Roo ao ' MANAGERS 


IS89 1893 


PARIS EXPOSITION (\ N / WORLD'S FAIR .. 


MEDAL MEDAL 


— © ZZ. 35 a 


TRADE MARK. 


THE STANDARD FOR RUBBER INSULATION. 


SOLE MANUFACTURERS OF 


nies WIRES, OKONITE TAPE, MANSON TAPE, 
ANDEE WEATHERPROOF WIRES. 


THE OKONITE CO." 


253 BROADWAY, N. Y. 


WILLA 
H. 


+= Cheatres 


experience gained 
from lighting over 
20,000 churches is at the 
service of contracting 
tee engineers, We invite 
correspondence on this 

line of work. 


Churches -- 


E make a line of re- 
flecting chandeliers 

and prismatic sunlights 
to meet every possible re- 
quirement of auditorium 


lighting. 


LP. Frith, cuncteon TOW York 

















NATIONAL ELECTRICAL CODE STANDARD 
SLOW-BURNING WEATHERPROOF 


eK} WEATHERPROOF 
" AND 
| AXL stow’ ems WIRE 
\ Send for samples and prices 


Collyer Insulated Wire 
Co., Pawtucket, R. I. 





HAZARD MANUFACTURING CO., Ee 
aan” WIRES and CABLES. 
Magnet, Office, Annunciator Wire. 


New Yor« Office, 
50 DEY STREET. 1201 MARQUETTE BUILDING. 














Retcovertp WIRES AND CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
“Safety” wires and cables have the indorsement 
of some of the largest users in the United States, 
Write for our booklet containing the experience 
of users. 


The Bec Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 to 239 WEST 28th STREET, 
GENERAL MANAGER. NEW YORK. 


HATIONAL ELECTRICAL CODE STINDID 


SLOW-BURNING WEATHERPROOF 
60. K.”? WEATHERPROOF AND SLOW-BURNING 


WIRE 


PRICES ano SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE Co. 


OFFICE AND FACTORY: PAWTUCKET, R. I. 




















RUBBER-COVERED WIRE 


Cal Aerial and 
Underground 
_ Wire 


i ae 7] 


JOHN A. ROEBLING'S SONS COMPANY, 


TRENTON, N. J. 


Fle eCtric 
Cable. 5. 


THE 0. C. WHITE CO., "Kis. 


STANDARD ADJUSTABLE FIXTURES. 


Shop Fixtures, Office Fixtures, Desk Fixtures, Portables. Strictly of hizhest 
grade in every particular. We * ‘double the efficiency and convenience 


of the incandescent light.”” Send for our brand new catalogue E. 














ENCLOSED MOTORS, 
Compact, Efficient, Durable. 
DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO., 


SYRACUSE, N. Y., U.S. A. 
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ELECTRICAL REVI 








Vout. XXXVII.—No. 25. 


NEW YORK, WEDNESDAY, DECEMBER 19, 1900. 


Copyright, 1900, by ELecrricaL Review Pus. Co. 


TEN CENTS A COPY. 
THREE DOLLARS A YEAR. 
FIVE DOLLARS FOREIGN. 








THE PHOENIX 
GLASS CO. 


Manufacturers of 
Gas and Electric Globes, 
Shades, Etc. 


PITTSBURGH 
Send for our 
LATEST CATALOGUE NEW YORK 
avian CHICAGO 


“PHONO-ELECTRIC” WIRE 


*sIT’S TOUGH” 






THE MOST RELIABLE 
WIRE FOR cco 


Trolley, Telephone , 
ad Telegraph Lines (4 
BRIDGEPORT BRASS CO. \ 
19 Murray St. NEW YORK 

















NAME PLATES 


FOR ALL ELECTRICAL APPARATUS 


AUGUST BECKER 


34 OLIVER Sr. 
BOSTON, MASS. 








EASTERN 


LAM PS Excel. 


LIFE EFFICIENCY 
ACCURACY ECONOMY 
Eastern Electric Co. 


BOSTON, MASS. 










GEO. T. MANSON. Gen. Supt. 


WILLARD L. CANDEE, | 
H. Mgrs. W. H. Hopains, Secy. 


DURANT CHEEVER, § 


1889 1893 
PARIS EXPOSI- WORLD’S FAIR 
TION MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION INSULATION 


TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 
Sole Mnnainetontes: “ OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
ATHERPROOF WIRES. Write for Prices. 


THE OKONITE "CO., Ltd., 253 Broadway, New York. 


PACKARD LAMPS 


are adapted for railroad and commercial 
work because their makers understand. 
the true conditions under which they are 
to be used, and because they manufac- 


product. Each Packard Lamp is tested 
individually for voltage, wattage and 
candle-power. they are carefully select- 
ed for uniformity, and therefore give 
uniform service. Packard Lamps are made 
in all candle-powers and all voltages; are 
made of the very best material. and the 
Superior workmanship greatly increases 
their range of usefulness. cadddadd 


Electric Appliance Company 
CHICAGO 














CONDUIT AND CABLE CO. 


MANUFACTURERS AND PATENTEES OF 


ae” Insulated Cables and Wrought-iron 
Cement-lined Pipes for Under- 
ground Subways. 

73,000,000 feet of our Conduit and thousands of 

miles of «ur Cables in use in United States, 
Canada aud the British Isles. 
Main Office, Times Building, New York. 
BRANCH: AMES BUILDING, BosTON, Mass. 


MATION 











American Vitrified Conduit 
Com an Vitrified Glazed eae 
CDIMPANY underground Conduit ystems 








MONTAUK MULTIPHASE CABLE CO. 


Only Fire Detective Wire in the World 100 BROADWAY, NEW YORK CITY 





SPEER 
CARBON COMPANY 


ST. MARYS, PA. 





Manufacturers of 


Motor and Generator 
Brushes 


Frank Ridlon Co., Boston, Mass. 

McGill, Porter & Berg, Chicago, ii. 

General Railway Supply Co., Pitts- 
urgh, 

Newman-Sprauley Co., Ltd., New 
Orleans, La. 

Western Electrical Supply Co., St. 


Louis, Mo. 
Eccles & Smith, San Francisco, Cal. 














American Electrical Works 
PROVIDENCE, R. I. 
BARE AND INSULATED 


ELECTRIC WIRE 


supplies. 

















MATCHLESS IN EVERY WAY. 

Would like to send you our new Catalogue, illustrating our } 
MATCHLESS ELECTRIC CIGAR LIGHTER, 

and also a full line of Bell, Battery, Telephone and Telegraph 


STANLEY & PATTERSON, wweonrorateo, 


MANUFACTURERS OF GENERAL ELECTRICAL EQUIPMENT SUPPLIES, 
32-34 FRANKFORT STREET, NEW YORK. 








All Our Wires New Code Standar 


Branches: Chicago, 320 Dearborn Street; Boston, 134 Congress Street; 


New York Insulated Wire Co. 
Main Office, 13-15-17 Cortlandt St., New York 


San Francisco, 71 Flood Building. 








THE BRISTOL CO. 
WATERBURY, CT. 


Voltmeters 
Amperemeters 
Wattmeters 
Pressure Gauges 
Thermometers 


PAY FOR THEMSELVES 
SEND FOR CATALOGUE 





I = T= EK Discounts Changed, September 15, 1900 
A 


CIRCUIT BREAKERS | 


Give specific requirements and ask for prices 


9th and Hamilton Sts. 
The Cutter Co.,' sien U. . A. 











Street Railway and Lighting Supplies Including 




















WARREN ELECTRIC AND 
SPECIALTY CO,"4tmtasins* 
“PEERLESS” 


INCANDESCENT LAMPS, FAN MOTORS, 
TRANSFORMERS 


Oc STICK | cocns 
I PASTE) NO 
K SOLDERING Paste ao 











MORRIS ELECTRIC COMPANY 


15 Cortlandt Street, New York City 











FOR UNDERCROUND. SUBMARINE L/NE 
Tic, ANDO /NSIDE_CONSTRUCT/ON 


SIMPLEX ELECTRICAL CO 














INDEX TO ADVERTISERS PAGE 19. 


ture lamps for all purposes and know their |: 
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ELECTRIC LIGHTS AND FANS] 


E"or ee wciblaomieic tacacicoe cars 


GENERATOR APPLIED TO CAR TRUCK 


Electricity generated from Car 
Axle while car is in motion, and 
supplied from storage battery 


when car is stationary. 


he ‘‘Axle Light” equipment § 
is automatic in its operation, 
Each car carries its own lighting 
apparatus. Cost of maintenance 


insignificant. 


WRITE FOR ILLUSTRATED 
CATALOGUE 


A, Dynamo; B, Driving Pulley on Axle; C, Armature Pulley; D, Flexible Gearing; E, Tension Spring; FFFF, Hangers. 


Consolidated Railway Electric Lighting and Equipment Co., 100 Broadway, N. Y. 


JNO. N. ABBOTT, Vice-President and General Manager JAS. L. TAYLOR, Third Vice-President JNO. T. DICKINSON, General Agent J. L. WATSON, Secretary and Treasurer 


nena 
Fort Wayne Electric Works 


(INCORPORATED) 


THE 


Latest Development 


IN 


TRANSFORMERS 


OUR 


“WOOD” TYPE A 


OIL TRANSFORMERS 





Capacities from 5 to 1200 lights 


Our Bulletin No. 1013 
Will give you details 
Write for it 


MAIN OFFICE AND FACTORY 


TYPE A. 5-K.W. UNIT 


SOME FACTS 


Highest Efficiency 
Best Regulation 

Low Core Loss 
Interchangeable 

Primaries and 
Secondaries 

Careful Mechanical 
Design 


Fort Wayne, Ind. 























December 19, 1900 ELECTRICAL 
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Manson Tape 


Ina lin Box 


Central Electric Co. 


264-266-268-270 FIFTH AVE., CHICAGO 





The three-fourths inch Black Manson 





Tape is now being furnished in Tin 


Boxes holding one roll, or half-pound. 
Convenient to use. Keeps the tape fresh 
and moist. 

Price in 100 pound lots or over, per 
pound, $0.50. 

In less than 100 pound lots, per pound, 
$0.55. 
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FOR CARS, DESKS ano HOUSES 
La 


Showing button and escutcheons attached to 
conduit box direct without using a wood mat. 


Perfectly insulated and centres will not £ 


turn or loosen. 


Midget, Jr., Push New Mite Push Midget Push 
Fits in ¥%-in. hole. Is %-in. Fits in %-in. hole. Is %-in. Fits in }{-in. hole. Is }{-in. 
deep and %-in. -face. deep and %-in. face. deep and 1-in. face. 


Send for a Fall catalogue of door openers, door switches, 
electric bells, annunciators, push-buttons, electric fire-alarm gongs, 
car pushes and electric specialties, etc. 


EDWARDS & Co., 


MANUFACTURING ELECTRICIANS, 
5 and 7 Dey Street, New York City. 





Storage 
Batteries 


are of comparatively recent 
development, and _ their 
accomplishments work an 
era in the storage of elec- 
trical energy. 

Gould Batteries give 
greater efficiency for less 
weight than any other 
battery. 

Gould Batteries are especially adapted, beyond other 
systems, for electromobiles, and for central station, 
lighting and power, electric elevators, railroad signal 
apparatus, telegraph, telephones, electric fire alarms. 


Gould Storage Battery Co., 
N. Y. Office, 25 West 33d Street, 
Works, Depew, N. Y. - New York, N. Y., U. S. A. 


Send for new Illustrative and descriptive catalogue. 
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UNION PLACE, "HARTFORD, CONN. 


























NOVELTY ELECTRIC CO. 


PHILADELPHIA, PA. 


(The Okonite Co., Limited, 
Holtzer-Cabot Electric Co., 





Testing Bells, Burners, Etc. 


ey ( Non-Polarizing Dry Battery Co. 


0. K. Dry Batteries, the best made. 


Standard Paint Co., 


P & B Electrical Compounds. ~ 


, rouse-Hinds Electric Co., 


Changeable Headlights for Electric Cars. 
Dealers in 


Every Description of Electrical Material, 
Telephones, Switchboards and Supplies. 


‘“‘NECO” Incandescent Lamps. 
Write us for Prices. 


Insulated Wires, Okonite and,Manson Tapes. 


Dynamos, Motors, Watchman’s Registers, 


- THE NEW ENGLAND ENGINEERING COMPANY, 


Highest Crade Made. 
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HIGH-GRADE 
PROTECTED TYPE 


DYNAMOS,. 


Direct Current 2 1-2 K.-W. Multipolar Machine 


THE ROBBINS & MEYERS Co. 


SPRINGFIELD, OHIO, U. S. A. 


New York Sates Orrice, - 136 LIBERTY STREET 





THE BEARDSLEY MALLEABLE IRON PINS AND 
BRACKETS. 


Can ship all sizes from stock. 





Waterbury, Ct. 
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ADJUSTABLE “ 
FIXTURES | 











For Residence, Office, Factory, 
Physicians, Surgeons, 
Dentists, Jewelers 


SEND FOR OUR CATALOGUE 10,000 


WESTERN ELECTRIC 
COMPANY 


American Electric Company, St. Paul, [inn., Northwestern Agents 

ST. LOUIS OFFICE :.10 Security Bldg., St. Louis, Mo. 
LONDON: Bridge Chambers, 171 Queen Victoria Street, E. C., and North Woolwich, E. 
ANTWERP: 32 Rue Boudewyns PARIS: 46 Avenue de Breteuil 








CHICAGO NEW YORK 











Our Iron-Clad Type 
Of Field Rheostat 


Is compact, ornamental and fire- . 
proof. It runs cool and gives close 
regulation to the dynamo. In fact 
it 1s mechanically and electrically 
perfect. If it is not all we claim, or 
entirely satisfactory, we will refund 





your money. Write for prices and 


catalogue R. 


The largest telephone companies in the country are using them é 
Field Rheostat 
exclusively mounted on rear 





BECAUSE Th 


THEY ARE THE BEST THEY WILL NOT SLIP THE MOST ECONOMICAL 
ADJUSTABLE TO ANY SIZE CABLE THE MOST DURABLE 


(Millions NOW in use) 


CHASE-SHAWMUT CO. oie mies, 


BOSTON, MASS. 








The Cutler-Hammer. 
Manufacturing Co. 
Main Offices and Factory, MILWAUKEE, WIS. 


Eastern Factory, WESTFIELD, N. J. 
New York Office, 136 Liberty Street 


The Largest Manufacturers of Electric Controlling Devices in the World . 
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ee 


American Bridge Co. 


General Offices: No. 100 BROADWAY, NEW YORK 


DESIGNERS 
AND BUILDERS OF 


Steel Bridges, 
Steel Buildings, | 


i 

| 

a 

4 

( 

: 

4 

a 

and all classes of j= . r 4 
: 

5 

The above illustration is taken direct from a photograph, and shows one of the largest 4 

Highway Bridges in the New England States. It connects Middletown on the west bank of 

the Connecticut River with Portland on the east_bank, and consists of two —— of 200 feet a 
9 
s 
9 
, 
( 
§ 
9 
( 
a 


Metalli 
and two Spans of 225 feet each, with a Draw Span 450 feet in length. This Draw Span is 
the longest Highway Bridge in the World, and is operated throughout by electricity. The 
roadway is 24 feet wide in the clear. We furnished this entire bridge complete, both 
substructure and superstructure. 


BRANCH OFFICES AND WORKS: 


ALBANY, N. Y. CHICAGO, ILL. GROTON, N. Y PHILADELPHIA, PA. TRENTON, N. J. 
CA N, OHIO. HORSEHEADS, N. Y. RGH, PA. WILMINGTON, DEL 
CLEVELAND, — LAFAYETTE. IND. ROCHESTE te ¢ YOUNGSTOWN, OHIO. 
a. DENVER, COLO MILWAUKEE, WIS. iS) E, ASH. LONDON, ENGLAND. 
BALTIMORE, MD. DULUTH, MINN MINNEAPOLIS, MINN. 
EAST BERLIN, CONN. NEW ORLEANS, LA. SALT LAKE CITY, UTAH. 
COLUMBUS, ‘OHIO. ELMIRA, N. Y. PENCOYD, PA. SIDNEY, N. 8S. Ww. 
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THE GENERAL ELectric COMPANY’S 


Series Alternating Street System 
Constant-Current Transformers 
and Enclosed Arc Lamps 


Series Incandescent Lamps can be operated on 
the same circuits with the arc lamps, because the 
transformers do not “pump” at full load. 

The Lamp Circuits are entirely insulated from 
the primary circuit. 

12,000 Arc Lamps successfully operating from 


290 transformers in 155 different stations. 





GENERAL OFFICE: SCHENECTADY, N. Y. 


New York Office, 44 Broad Street Sales Offices in all Large Cities 
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DON’T WORRY. 


By RIPLEY D. SAUNDERS—and others. 








When things go contrary, as often they do, 
And fortune seems burdened with spite ; 
Don't give way to grieving, all dismal and blue, 
That never set anything right! 
But cheerfully face what the day may reveal, 
Make the best of whatever befall! 
Since the more that you worry the worse you must feel, 
Why waste time in worry at all? 


We all have our troubles, some more and some less, 
And this is the knowledge we gain: 

It’s work and a brave heart that lightens the stress 
Of a life’s share of sorrow and pain. 

Then face with this knowledge life’s cruelest deal, 
Too plucky to faint or to fall ; 

Since the more that you worry the worse you must feel, 
Is it wisdom tq worry at all ? 


When lions are guarding the bridge you must cross, 
And fate seems to leer in disdain, 

Take heart and have at them—there’s never such loss 
But what a brave man can regain; 

For wisdom refuses to worry or fret, 
But smiles with a joy recondite ; 

And wise electricians are happier yet 


When using renownedSOKONITE !! 
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R. es i Ss t ance Wi res. Alternating-Current Power Motors. 


SIMPLE, RELIABLE, SATISFACTORY. Send for Bulletins just issued describing new types, 
ALL DEGREES OF RESISTANCE seancn orrice ano wancnoues, 9 THE EMERSON ELECTRIC MFc. 


FOR VARIOUS KINDS OF WORK 136 Lisenty Streer,New York City COMPANY, TH-NIG-7H8 9. Chorien Strout, 


Driver=Harris Wire Co. , 
The entire FALL and WINTER SEASON-—1900- 


NEWARE, WN. J- 1901—will be an era of splendid Electrical Develop. 
ment. The ELECTRICAL REVIEW will be kept in touch 
with the Electrical Industry. Do you read it? 





























IDEAL FIRE PROTECTION for SWITCHBOARDS and 
all ELECTRICAL APPARATUS. 
Monarch Fire Appliance Co., 
27 William Street, New York. 


Worcester, Mass. 


catalogue. 


G. E. LINTON & CO. 


36 Hermon St., 





Send for our new 





Double-Break Switches. 
Single-Break Switches 
Quick-Break Switches. 
Fusible Switches. 
Special Switches. 
BEST QUALITY. 
LOWEST PRICE. 





Placed on ceiling—opens and shuts with cord. For 


The Fa ga n controlling either incandescent or arc lamps. Obviates 


running wires down walls 





A time and labor saver, also danger-proof 


Lo ng’s Automatic Automatically disconnects current MANUFACTURED BY 
. selesiaimi i. Cuto - yA J. C. FAGAN, Watertown, N.Y. 
EI ectric Lamp a eer ree and Switch For sale by all Supply Dealers 


Supporter nited H ARRY LON G 


wires on lowering of lamp 




















If you have a resistance to measure, do it in 
an up-to-date manner, use an up-to-date instru- Voltmeters, 
ment—a direct reading ohmmeter. 
Screw = — = Ammeters, 


Machines, 


Bult In oo ———— Rheostats, 
7 sizesw | Brushes. 


10 different — nae capa 
Spindle - aX 
Capacities. . pi <a F t SAGE g BRO 
Full line of 2 = TD —— o Me ° 
Monitor = \ ae F «+-SUCCESSORS TO... 
and a __= AMERICAN ELECTRIC SPECIALTY 
GARVIN Chucking ‘ COMPANY 
Lathes. 
MACHINE 4 A Direct Reaping OnMMETER. 123 LIBERTY ST., N. Y. 


CO., Send for 
. Photos 




















= Spring and 


wae “CONSTRUCTION AND REPAIR OF 
Solin Gavin Macmne Co, Co. 61 N, 7th Street, Philadelphia, Pa. COrrMUTATORS,”’ 


MANNING, MAXWELL Canal Street, Chicago, Ill. 
DEUTSCHE GARVIN come’ Fam, Aktiengesellschaft, i7 Burg Strasse, Berlin C, Germany. BY L. C. SHARPE 











Twenty-nine 314x6-in. pages with 14 illustrations. 


OLES » 22 «TIES | 


Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
SAVE BROKERAGES AND SEND US YOUR operations of commutator making by a series of graphic sketches, 

yecsat atau and accompanies this with comments and precautions which make 


MBER ca the procedure entirely plain. 
ECCLESTON LU ELECTRICAL REVIEW, 13 Park Row, New York. 


29 BROADWAY, NEW YORK Box 2339. 


CO LUMB IA CA RBO NS ENCLOSED ARCS 


Cuaranteed superior to any imported carbon in uniformity of size and 
straightness, or subject to return at our expense; try us and be convinced. 


ai neonate National Carbon Co. 





PROMPT SHIPMENT DIRECT FROM MILLS 
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KERITE 


Wires and Cables 


Only [Medals of Award for 
High-Grade Insulation—— 
my) iii) | } iy 
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both for Wires and Cables 
World’s Fair, 1893 


Telegraph, Telephone 
Electric Light and 
Electric Railways 


MAKERS 0F GOVERNMENT MILITARY CABLES FOR 
ALASKA AND THE PHILIPPINE ISLANDS 














STANDARD FOR NEARLY FORTY YEARS 
Kerite Tape Rubber Tape Elastic Tape 


ot of of 


W. R. BRIXEY, Manufacturer 


203 Broadway, New York, U.S. A. 
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Historical 
Electrical Elev ts 


Literary Features to be Presented 


January 12, 1901 (the beginning of the twentieth century and the 








twentieth year of the ELECTRICAL REVIEW), will be the date of an 
HISTORICAL NUMBER (NEW YEAR) of the ELECTRICAL REVIEW, | 
in which will be traced the birth and rise of the electrical arts in all their 
applications. 

The work has been in process for a year, as it has been the purpose to 
present at this moment, in a series of especially contributed, illustrated 
articles in a single issue, the stories of the early inspirations and careers of 
the electrical inventors; the embryonic and crude stages, step by step, through 
which theories were carried into practice and to final consummation in fin- 
ished electrical achievement at the beginning of the twentieth century—sure 
to be the electrical century. 

The plan of these articles is such that electricians and scientists through- 
out the world will be attracted and laymen fascinated. It will be the first 
great effort, and, perhaps, the last opportunity to present in concise, practical 
and technical form these facts of history written by men who were active 
contributors in electrical work in the last generation of the closing century. 

In addition, the regular departments of news, industrial reviews, descrip- 


tions of new apparatus, etc., etc., will be fully covered in this number. 








25 
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Numbersvsz 
Twentieth Century 


Attractions to Advertisers in This Number 


The circulation of the January 12, 1901, HISTORICAL (NEW YEAR) 
NUMBER of the ELECTRICAL REVIEW will be something larger than 


we have ever undertaken: Larger, we think, than has ever been accom- 











plished for a single issue of any electrical journal. 

Already orders have been accepted for the sale, through special sources, 
of many thousands of extra copies. It is also the purpose, in line with the 
previously announced plan of increasing the circulation during the year, to 
put a specially marked copy of the ELECTRICAL REVIEW of January 
(2, 1901, in the hands of every intelligent person identified with the 
electrical industry throughout the world, whose name is not already on the 
mailing list and who is a possible subscriber. 

The issue in the fullest sense will be a “Double Export and Domestic 
Number,” with much more than double American and foreign distribution. 

The advertising pages will, in themselves, be a splendid reflection of the 
status of the American electrical arts in all their multitudinous branches. 
Those pages in that number will be made more than ordinarily attractive 
in typographical and artistic effect, and they are sure to be studied 
vith unusual care because of their volume and completeness. It is aimed 
‘oO make the advertising a most interesting feature of the issue. Regular 
advertising rates for space in this number will be charged. For preferred 
ocations, special quotations will be made. 
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SIEMENS & HALSKE 
ELECTRIC CO. SE AMERICA 


Repair Parts Furnished for all 
Apparatus of our Manufacture 


ADDRESS 


Home Office, Fort Wayne, Indiana 


OR ANY OF THE FOLLOWING BRANCH OFFICES 


Boston, Mass., 518 Exchange Bldg. PITTSBURGH, PA., 902 Fifth Avenue. St. PauL, MINN., 615 Germania Life Bldg. 

PHILADELPHIA, Pa., tor The Bourse. CINCINNATI, OHIO, 402 Neave Bidg. GRAND Rapips, MICH., 230 Houseman Bldg. 

Syracuse, N. Y., 717 Dillaye Bldg. St. Louis, Mo., 818 Lincoln Trust Bldg. ATLANTA, GA., 8 South Broad Street. 
Cuicaco, ILL., 623 Marquette Bldg. 





eis . READY JANUARY 30, 1903... 


Electrical ma Useful Tables 
Trades = and Data .. 


Relating to 
Electrical ELECTRIC LIGHT AND TRACTION 


6 ET SE A 
Directory Review ELECTRIC POWER TRANSMISSION 
oan nen ELECTRICITY SUPPLY COMPANIES 


TELEGRAPH AND TELEPHONE COS. 
a” RN TIRE] WORLD sai ok 


— = BIOGRAPHICAL SECTION 


This Book is of Particular Value to Exporters GIVING INTERESTING PARTICULARS OF THE CAREERS OF ABOUT 300 EMINENT 
MEN CONNECTED WITH ELECTRICITY IN ALL ITS APPLICATIONS . . 














NO ELECTRICAL ESTABLISHMENT IS COMPLETE WITHOUT THIS 
COMPREHENSIVE BOOK OF REFERENCE. IT 1S PUBLISHED WITH MANY PORTRAITS 


BY “ THE ELECTRICIAN,” LONDON, AND CONTAINS THE NAMES OF 





ALL COMPANIES Address at once if you want the saseriaiiiabe as soon as issued 


ALL FIRMS and ‘ ‘ 
ts ambien Electrical Review 


Engaged in Electrical Pursuits Throughout the World New York 
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[THE BELDEN SYSTEM 


of arc lighting accomplishes the many requirements demanded by the 
most expert and advanced engineers. The principles involved in the 
construction of the various types of the 


BELDEN ARC LAMPS 


are the demonstrated features of modern enclosed arc lighting. The 
many difficult elements of arc lamp designing are all successfully met 
in these lamps. 

Send for catalogues and further information. 


|| Belden-Larwill Electric and Mfg. Co., 
FORT WAYNE, INDIANA, U. S. A. 


Acents: M. B. Austin & Co., 58 W. Van Buren Street, Chicago, III. 
C. E. Wilson, care Manufacturer’s Club, Philadelphia, Pa. 
R. N. Stewart & Co., Denver, Colo. 
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oe 

THE } 

Perfeet Enclosed Are |,amp. + 
Economy, quality of light, cleanliness, length of life of ¢ 
lamp, ¥ iness of light, small consumption of current, + 

easiness of retrimming, adjustable, resistance controlled from 

outside the case. Positive and certain feed. + 
LOW PRICE AND QUICK DELIVERY. } 
8 + 

H. J. LINDER & CO. 

+ 

5 s 5 4 

123 Liberty St., How York City. 4 

Telephone 2881 Cortlandt. General eeaines + 
> 




















KELLOGG SWITCHBOARD AND SUPPLY CO. 


233 SO. GREEN STREET, CHICACO 
WE ARE PREPARED TO FURNISH BEST QUALITY 
FINE MACNET ALSO 
ANNUNCIATOR SWITCHBOARD 
JUMPER CABLE 
ANY SILK OR COTTON INSULATED WiRE MADE TO ORDER 


STANDARD PRODUCTS IN STOCK 





CHICAGO EDISON COMPANY 


REPAIR SHOPS. 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. 


OPEN DAY AND NIGHT. PROMPT ATTENTION. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, 
Machine Shop; Engines, Etc., Carpenter 
Shops ; Cabinets, Etc. 


CORRESPONDENCE SOLICITED. 











SHELBY, 
OHIO. 


SHELBY LAMP 























WE CAN SUPPLY 


Send for TELEPHONE BOOK 
Catalogue PUBLISHED ee me 


ELeEcTRICAL Review 


13 Park Row 
NEW YORK 





BOX 2339 














th SAFFORD 
ARC LAMP 


has several features which are 
making it a favorite with dis- 
criminating engineers. It is 
most unique and compact in 
design. It is mechanically and 
electrically perfect in construc- 
tion. We can offer induce- 
ments in the matter of prices. 


THE SAFFORD ARC LAMP CO. 


301 Washington Street, 
Buffalo, N. Y. 


























Mog ILLINOIS INSULATED WIRE Ci. 


MANUFACTURERS OF 


TTUI-URADE WEATHERPROOF WI DE 


SY CAMORE , LLL 











geSFRO, 














po OOAAy SH SSS SOS Vy: 
ber» LIRR WROD, 













ONTAUK FIRE-DETECTIVE WIRE, 22 222u2r=%= 


RELL Wen Wey, Ollila 


Montauk Multiphase Gable Go., 100 Broadway, New York. eeu 














Use this wire 
for Electric-Bell 
service. It dis- 
covers and re- 
perts fire auto- 
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SIEGRIST AUTOMATIC OILING SYSTEM 


(Patented.) 


We have closed Contracts since January, 1900, to July 1st, to equip 87 Plants. 
We have never failed to receive order to equip all new units installed. 

We are saving one Company $450.00 a month, the others in proportion. 

We will refund all money paid, if apparatus does not operate successfully. 
You can not ask more, so if you will investigate, we will receive your order. 


adres Maer, SIEGRIST LUBRICATOR COMPANY,  s. tosis, mo., u.s.a. 





Crocker-Wheeler Company 


MANUFACTURERS anp ELECTRICAL ENGINEERS 


General Offices and Works, AMPERE, N. J.,U.S.A. 


BRANCH OFFICES: FOR GAS ENGINES, 
NEW YORK, 39 Cortlandt Street CHICAGO, 1890 Old Colony Bldg. |e » NO LOCAL ACTION, 
BOSTON, 381 State Street ATLANTA, 610 English-American Bldg. SLOT MACHINES, Hl I er i i 
PHILADELPHIA, 14S. Broad Street DENVER, 311 Kittredge B'dg. i z My WILL NOT FREEZE. 
ST. LOUIS, 642 Century Bldg. WASHINGTON. 1416 F Street, N. W. AUTOMOBILES, il ill | 
CHARLOTTE, 29% S. Tryon Street PITTSBURGH, 607 Empire Bldg. i - 3 | LIQUID TIGHT 
RAILROAD SIGNALS, | Ill | ae 
| CELLS FOR 


CONSTANT CURRENS, 





CROSSING BELLS, 
PORTABLE 





SMALL MOTORS, 
WORK 


ETC.°.. 
Full Description in 





WOVEN WIRE DYNAMO_ BRUSHES | EDISON a nl COMPANY, 
At the Lowest Prices caine : 


We are supplying the largest consumers in the United States, Canada and Mexico 
We make all grades and defy competition 
We also make 
Crown Vitrified 
alt Glazed 





Commutator 
. Compound * . i 
_cROWN eeneeeee = Underground Electric Wires 
Crown Woven Wire Brush Co., Salem, Mass. of. ten CS. é 


Being of Vitrified Terra Cotta they do not 
absorb water,and when properly laid are in- 





destructible by the elements. Being Salt 
Glazed inside as wellas out they offer little 





or no resistance by friction in drawing the 
cables. Our standard length of 30 inches 


H oe eee - is the most suitable to insure perfect 

| merican > = Sa vitrifaction and glazing is most a 

; "5 handled, least liable to breakage in hand- 
#4 ling, and consequently the most economi- 
oH | b cal. Being connected by dowels, perfect 
BH “a registration and alignment are secured 
a e r without the aid of skilled labor, and once 

Ns, laid the joints are not displaced by ram- 

j ming concrete or otherwise. As no mortar] 

or other substance is allowed to enter the 
ducts while being laid, there is no cleaning 


Co mM pou nd Co. 9 | : : ; 2 ae preliminary to drawing 


THE 


Potomac Terra Gotta co., 


36 Corcoran Building, 


31-33 So. Canal Street, 





Chicago. rn * : WASHINCTON, D.C. 


MORRIS ELECTRIC COMPANY 
cabarelenesieniiiattiiasiiaiaiins _ ‘ 16 Cortlandt St., New York. 




















H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer. 


NEW ENGLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES. 


Braiding, Taping, Winding, Twinn ng, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders. 











FINE CASTINGS A SPECIALTY. 


304 PEARL STREET, - - ~- PROVIDENCE, R. I., U. S. A. 
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on Sockets, Rece aateaios, Be 
—_ Mains an —-~ 
dison Cut - Outs, 


Guarantees Satisfaction 


This Trade-Mar 





Switches 
Jenkins Snap 





© Switches, etc., 


Philadelphia H], T, PAISTE CO. Chicago 








| neeland Rotioctor Shades 





Desk Shade. Disc Shade. 


Welsbacn shade. 


Finished in Silver or Green Bronze, or in Green Enamel. 


KNEELAND REFLECTOR CO., 


222 Friend Street, Boston, Mass. 





FINE TOOLS 


DIES OR 
INSTRUMENTS 


SPRING MOTORS 


We have splendid facili- 
ties for prompt, intelligent 
work along these lines. 


CAPPS MFG. CO. 


100 NEW ST., NEWARK, N. J. 














WE WISH TO DRAW 














“Why and How” 


Do you wish to understand the principl 
7 methods and Bistory “Of 














ESTABLISHED 1878 J. H. BUNNELL & CO. “INJOBPORATED 1899 


20 PARK PLACE, Near General Post Office, NEW YORK ff § 





TRADE MARK. 
Manufacturers, Importers and Dealers in Telegraph, Tele oe, Railway and 
Electric Lighting Apparatus and Supplies, Instruments, Batteries, Insulated 
Wires and Line Eq uipment. ’ : 
Catalogues and Circulars » eas on Application. Get our Special Prices Be- 
fore Placing Orders Elsewher 
e own the GOOD “WILL, NAME, COPYRIGHTS, bg MARKS, 
Patent No. (288881) and all other assets of the old firm of J. H. BUNNELL & 
CO., and propose to maintain our rights in the premises. 


J. H. BUNNELL & CO. 
20 PARK PLACE, - Near General Post Office, « NEW YORK 


SCIENCE) tecinica! ‘ana ‘scientine 


perenne and operations 
~ that you have seen and 
one wants to 
know. Our ar- 


wondered at? 
AND | 
ticles are both | ___ 


How done, and 
p B done, in 
ways? 
interesting and accu- 
rate—a combination INDUSTRY 
not foundin any other 
pular-science publication in print. Send 
rf Cents In Stamps for a Three-Months’ 
Trial Subscription. You will like us. 


SCIENCE AND INDUSTRY, 


$1.00 PER YEAR. 





We explain the 
things every 

















An Illustrated Monthly Magazine. SCRANTON, PA. 


Your attention to the 
simplicity of our 
miniature enclosed 
arc lamps, 
J 
Other kinds, of our 
make, just as simple, 
too. 
& 
An armature lever 
dashpot and one- 
piece clutch make 
up the moving 
mechanism, 
as 
What does this mean? 
sd 


It means reliability, ease of adjust- 
ment, cheap repairs and few of 
them. 





a 


Get our catalog on miniature and 
standard lamps and enclosed arc 550- 
volt headlight. 

















* 





FOR RATES, MAPS, TIME-TABLES, ETC., IF 
YOU ARE CONTEMPLATING A TRIP, ANY 
PORTION OF WHICH CAN BE MADE OVER THE 


CHICAGO @ 


STLQUIS 


KANSAS CITY 





“AMERICA’S MOST POPULAR RAILWAY.” 


B. L. McCLAIN, 


GENERAL EASTERN PASSENGER AGENT, 
261 Broadway, New York. 


GEO. J. CHARLTON, 


GENERAL PASSENGER AGENT, 
Chicago, ILL. 





COMFORT IN TRAVEL 


is realized in the highest degree on 
the famous fast trains of the Michi- 
gan Central, ‘‘the Niagara Falls 
Route” between Buffalo and Chi- 
cago in connection with through 
trains from the East. Passengers 
are granted the privilege of stopping 
off en route at Niagara Falls, or, 
if time will not permit, can obtain 
from the car window, or the plat- 
form at Falls View, the grandest 
and most comprehensive view of the 
great cataract. All day trains stop 
five or ten minutes. 

For information inquire of local 
agents, or write W. H. Under- 
wood, General Eastern Passenger 
Agent, Buffalo, N. Y. 








LEA ELECTRIC MF'G CO, 


ELLWOOD, 
BOX 1374. IND. 

















The Pennsylvania 
Railroad Company. 


Change in New York and 
Hot Springs, Va., Sleeper 
via Chesapeake & Ohio 
Railway. 


Beginning December 4, the New 
York and Hot Springs, Va., sleeper 
via Chesapeake & Ohio Railway, 
running south on train No. 65 and 
north on train No. 56, will be 
changed to leave New York on 
Tuesdays, Thursdays, and Satur- 
days, and returning, beginning 
December 5, to leave Hot Springs, 
Va., on Wednesdays, Fridays, and 
Sundays, instead of daily except 
Sundays southward and daily ex- 
cept Saturdays northward, as at 
present. 











MICHIGAN 
ELECTRIC 
COMPANY 


DETROIT, MICHIGAN 
Michigan’s Great Electrical Supply House 


ELECTRIC SUPPLIES 
REPAIR SHOPS 
ELECTRIC SIGN MAKING 
STREET RAILWAY 


EQUIPMENTS 


ELECTRIC LIGHT and 
POWER PLANTS 
INSTALLED and DESIGNED 


MICHIGAN 
ELECTRIC 
COMPANY 


DETROIT, - MICHIGAN 


Michigon’s Great Electrical Supply House 
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DEARBORN 


ALL KINDS OF ANALYSES. 


Drug and Chemical Works, 

Laboratories, Water Chemists, 

wWegetable Boiler Compounds, 
WATERS FREE. 


10,000 Boiler Feed Waters are Being Treated bv DEARBORN METHODS. 
29, 30, 31, 32 and 33 RIALTO BUILDING, CHICAGO, ILL. 


OILS A SPECIALTY. 











“THE ORIGINAL wez:cre se cvoia 


Leaf Copper and Graphite. An 
improvement over all imitators. 


Ohio Electric 

Specialty M’f’g 

Company, 
TROY, OHIO. 





(Makers of Rogers Commutator Lubrieant, 
and the Imperial Rheostats.) 








SD ee ie te i 





ON’T let your advertising copy look like a 
green groceryman’s circular price-list of teas 
and coffees. You have seen them—these 

grocery circulars that look as though the type had 
been picked out by a blind man and printed ina 
laundry mangle. 


34444444444 4444.4» 
wv 
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WATER- WHEEL 
GOVERNORS, The Replogle Governor Works, 





Sensitive enough to adjust ee for the slightest 
oo in speed, and quick enough to take care 
hen cane A pheyon mod of load for Electric Lighting, 

ay Plants. Address 





ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


Can’t Explode Can’t Sink 
SIMPLE IN CARE RELIABLE IN OPERATION 
No Heat = No Smoke -_ No Smell 


THE BLECTRIC LAUNCH COMPANY 
Avenue Aand North street 
BAYONNE CITy, N. Je 


The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly 
for this work. 





All our coils give a spark from one to two inches above rat- 
ing. It is known that the founder of this company invented the 
adopted method of induction coil winding in 1853. 

Send for prices and information ; catalogue of fine electrical 
_and scientific instruments free. 


E. S. RITCHIE & SONS, 


Brookline. + 


WATER WHEELS 


For Heads « of 3, Feet to 2000 Feet. 


adapted to all kinds 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent tests at Holyoke, given pare , — U8 to guarantec 

The Largest Power ever obtained ¥ aes a wheel diameter. The hughes 
speed ever obtained ay? the same power. by treed mean efficiency when 
a to full gate. ie d guarantee Pac eh A runner of the greatem 
poss 


and closing 


same 


of a 46 in. Jan. ch of a 36 inch 


JAMES LEFFEL & CO.., Springfield. Ohio, U.S.A 


LOMBARD 
WATER-WHEEL 
GOVERNORS 


are the only ones that really govern. 

THEY ARE GUARANTEED 
to give the most accurate regulation 
attainable. 


Lombard Water-Wheel Governor (o., 


61 Hampshire St., Roxbury, BOSTON, MASS. 


WE ARE SELLING 


$ 8.00 Electric Bell Outfits for........ $1.00 
21.00 Telephones, oa. Pe 5.95 
12.00 Fan Motors, with Batteries, for. 5.% 
8.00 Electric Hand Lanterns for..... 8.00 
10.00 Electric Carriage Lights for.... 3.9% 
8.00 Medical Batteries for........... 3.95 
5.00 Electric Belts, the genuine, for.. 1.00 
3.00 Necktie Lights Se eae 1.50 
PB othe oll» ye with Battery 10,00 
Telegraph Outfits, complete, for...... 2.3 
Miniature Electric Lamps for......... 40 
te Machine Motors for.... ..---- 5. 
$6 Electric aig Electrical Books at low prices. 


Lights, 2 We undersell all on Everything Electrical. 











s 








AGENTS WANTED. SEND FOR NEW CATALO@UE JUST OUT. 
The “GLARK” Wire 
PR age < mente! oe 
and durable wire In every respect.’ 
The Clark wire has been before the public, and in use, for the 10 years, and has met 
wire. We shall be ple to mail Catalogues, with terms and discounts for quantities. 
EASTERN ELECTRIC CABLE COMPANY, 


OHIO ELECTRIC WORKS. Cleveland, 0. 
FOR SWITCHBOARD, RAIL 
el 
with Ciark’s insulation. 
with universal favor. We guarantee our insulation wherever on Aerial, Underground, MS 
61-63 Hampshire St., Boston, Mass. 





Headquarters for Electric Novelties and Supplies. 
peti AND san USE. 
ton Fire Underwriters’ Union sayst-“A thoroughly reliable 
Submarine, and our net prices are as low, if not lower _— any other 
HENRY A. CLARK, Treas. and Gen, Manager. HERBERT H. EUSTIS, Prest. and Electrician. 
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GUARANTEE ELECTRIC CO. 


Chicago’s Greatest Electrical Repair 
and Dynamo Bargain House. 
None better equipped to serve you. 
Thousands of BARGAINS in stock. 


133 to 139 South Clinton Street, CHICAGO, ILL. 
CHAS. E. GREGORY, President. 








ROYAL ELECTRIC COMPANY 


MANUFACTURERS OF 


Alternating-Current 
Generators and Transformers 


PEORIA, ILL., U. S. A. 














99 HIGHEST GRADE 
IMPORTED 


“SHI 
CARBONS 


SCHIFF, JORDAN & CO. 


232 GREENWICH STREET - NEW YORK 














BATTERY BRAND” 


sal AMMO! 


xeothig, CHLORIDE OF ZINC, 


UiRie, FUSED AND GRANULAR. 


a wai The Roessler & Hasslacher.Chemical Company, 
JOO WILLIAM ST =6NEW YORK. 
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le 
PAIN DNIGES ex 








ea Co. 


- -$44-155 EAST 25th STREET, NEW YORK 


“Sterling” Fare Registers “Sterling” Fenders 
“Meaker” Fare Registers “Sterling” Insulation 
“Sterling” Safety Brakes Lifting Jacks 
“Sterling” Sand Boxes Bell Cord, Etc. 


FACTORIES: NEW YORK — CHICAGO 




















High- 
(rade 


Motors ad Jynamos 


SPHERICAL STEEL FRAMES 








From (-4 H. P. to 
11-2 H. P. 


We make Motors 
as low as I-12 H. P. 


Fr —.} | Send for Bulletins 














THE BROWNING MEG. Co. 


MILWAUKEE, U. S. A. 


New York Office: 321 Havemeyer Bidg. 
M. E. Baird, Agt. 


Chicago Office: 1804-1812 Fisher Bidg. 
Kohler Bros., Agts. 











Peru Electric Mfg. Co. 


Manufacturers of a full line of high-grade Porce- 
lain Electrical Specialties, including the ««Pemco,”’ 
the new Rosette especially adapted for mould- 
ing work. All Porcelain Transformer Fuse-Plug, 
and a complete line of new Peru Branch Cutouts 
with Patented All Porcelain Fusible Plugs. 
Write for price-list and descriptive circular. 


PERU ELECTRIC MFC. CO. 
PERU, INDIANA. 


SALES MANAGER: 
F. H. SCHLESINGER. 


NEW YORK OFFICE: 
220 BROADWAY. 





Stewart Cord Adjuster. 


(Patented August 2ist, 1900.) 





A DEVICE 
EVERYONE WANTS. 


May be used onfany size of 
cord. 

May be easily adjusted. 

May be used after rosette and 
socket are connected. 

Made of fibre. 

Sold as cheap as common ad- 
justers. 

Order of your supply house or - 
us. 





Same price everywhere. 


FRANK H. STEWART & CO., 


Manufacturers and Dealers in 


ALL ELECTRICAL SUPPLIES, 


85 N. 7th STREET, PHILADELPHIA, PA. 
8000008908808) 988) oY 
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POLES FOR ELECTRIC LIGHT WORK. 
Rt is very essential to a proper mstallation that the 
poles receive due consideration, a fact that is too often 


In selecting the style Tf pole necessary for a certain 
conditions and circumstances should 
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all purposes. 
Call Poles. [rdanacapsd adr abort 
eomething on which many authorities differ. 
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Sample page of tables. Sample page, outside work. 
Size of Books 444x7 inches. 
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‘‘ The recognized authority on Wiring and Construction.” 
—The Electrical Journals of America and England. 


STANDARD WirING 


For Electric Light and Power. 


By H. C. CUSHING, Jr., A. I.E. E., 


Electrical Engineer and Inspector. 


The Universally Adopted National Electrical Code ex- 
plained and illustrated in this handbook. 


ADOPTED 
By the Fire Underwriters of the United States. 
By Cornell pe jpn ned Stanford University and other technical 
colleges and sch hools. 
By over 27,000 Electrical Engineers, Central Station Managers and 
Wiremen. 


BECAUSE 


It is — ‘td book on Wiring and Construction kept strictly up-to- 
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It nui all the necessary Tables, Rules, Formulz and Illustrations. 
It — disputes, and if referred to before wiring will prevent 
isputes. 


FLEXIBLE LEATHER COVER (Pocket Size) $1.00. 

















Sample page of Construction. Sample page, pole work. 





ADDRESS : 


Sent postpaid to any address in the ELECTRICAL REVIEW 
: +] 
RK w 


world upon receipt of price. 1 PA ow, 
NEW YORK, N. Y., U. S. A. 
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nto ermn any Dag mone 
provide a one-half inch tongue between the conductors 
and a solid backing, which under the grooves should not 
be less than three-eighths of an inch in thickness and be 
able to give suitable protection from abrasion. 
Concealed Wiring or that which is to be run between 








separat 
pre rad any Ap gay hago 
trates neta“ mnten neal 




















Sample page, inside work. Sample wiring diagram. 
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Type “ N** Bullock Motor. 
Direct-Connected to Niles Boring Mill. 
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35 | Dearborn Drug and Chemical Co. 


A 
Allen & Co., iL. Disopetpnanesecneasnapances 
Allis & Co.. B hdceacednccsesee edtheses Fd 
American bene Compound Oe. Jusetee 14 
American Bell Telephone Co...........+++ “ 
American Bridge Co..... Bia dectsucseteeoes 
American Electric Fuse Co.........++++005 0 
American Electrical Heater Co paccceccecs 
American Electric Telephone OCo., long- 
distance telephones.......... 40 | 
\merican Electrical Works, insulated wire 1 
American Engine Co......... sae 37 
American School rf eevee ndence peewee 36 
American Steel and Wire Co........... ‘ 
American Vitrified Conduit 3 a coon 1 
Automatic Switch Co...... css.cssesesscee 36 | 
B 
Babcock & Wilcox Co......cccccsescccccess 44 
Baker & Co., platinum.......sccccescecese 22 
sal & Wood U0., ONFINES..,......sereceee 7 
Barnes Co., The Wallace ..........+++06 oo 
Barrett ¢ Go. - Bivccaccodsege aes ee eahemh 
Becker, Aven. ctscce<cduccsecsacesscedue 1 
Belden- Larwell Electric & Mfg. Co........ 13 
Rogart COO Ae Ma wan cndicrwatevesks evccenecs 40 
Bossert Bisetrte Construction Co.. ....... 22 
Boston Electric Heating & Power Co..... 36 
Bridgeport Brass Co 1 
Bristol Co.... 1 
Brixey, W. R..... 9 
Brown-Bierce Co.. 
Browning Mfg. Co... 17 
Buckeye Electric Co 
Bullock Electric Mfg. 19 | 
Bunnell & Co., J. H.. 15 
Bunnell Telegraphic. & Electrical Co. !..: 
Cc 
Capps Manufacturing e inseueresscoceten 15 
Cary Spee WORE sc iwiseecccscccveccves eo 
COSG HEE, - ceovscecacivsdew ies wediedsce tees 35 
Central Electric Co.........0ccsec0c00c eee 3 
Central Manufacturing Co.... .........655 35 
Central Telephone & Electric Co.......... 39 
C — Mites nog tauaeeoetion Co.... 40, _ 


hase-Shawmut Co 


Ae eee reese eeereceesseees 





Crown Woven Wire Brush Go. 








INDEX OF 


Cc 
Cutler-Hammer Mfg. Co.....,..0ss.esee008 5 
Cutter Co.....sseees ecceceres oceWeeheece cue 1 
D 






De Dion-Bouton Motorette Co 





Dixon, Jos., Crucible Co. 39 
Driver-Harris Wire Co... a oe 
Duval, E. 8., Jr., patents............ decane 
E 
Eastern Electric Co.........sseeeeesesscees 1 
Eastern Electric Cable Co...........-00+++ 16 
Eccleston Lumber Co.........+sesessseeeee 8 
Edison en and Miniature acid 
Edison Sasamateins TA ea ae 14 
Wel wards & Oo... .ccccccccccccocccccscesccce 3 
Eddy Electric Mfg. Co.......scccccscccsers ri 
Electric Appliance Company, supplies.... 1 
| satan Gas Lighting Co..........eeee+0+- 35 
Electric Sto Battery Co.......ssee% se 
Electric Vehicle Co........600+5 Eevesaesess 
Electric Launch Co ....00-+-ssccececcscees 16 
Electrical Engineer “Institute of Corre- 
spondence Instruction...........++0+.++. 36 
Emerson Electric Manufacturiag Co...... 8 
Ericsson Telephone Co.........+++ date se0 1 
Eureka Electric Co.......s.ccseseces + sees 39 
F 


Fagan. 
Farr Tels aE & Construction Supply Co. 40 
Federal 1 Batte POA. vier ncccedcccceccdsins 
Field, Eugene, - Wonannenn Souvenir Fund. 37 
Forest City Electric Works.. 

For Bale. ....ccccscscccccses 

Fort Wayne Electric Wor 
Frink, I. P... 






SOR eee eee eee ears ee ereeeeereeeee 


Garvin Machine Co............. ccocceence 
General Electric Co.........ssceseeeeeeeees 6 
General Incandescent Arc Light Co....... 21 
Gould Storage Battery Co............+---- 3 
Guarantee Electric Co........ gaveccedeen 17 


H 





ADVERTISERS. 


H 


Hart & Hegeman, electric switches....... 
Rart Manufacturing Co.........++-+sese0s 
Hartwig & Miller......cccccccscccsercccces 
Hazard Manufacturing Co .........+++..-- 
Herald Transmitter Co........sseseeseeees 
Hewitt-Lindstrom Motor Co........ «+++ 
Hill Electric Co., W. S. 
Holophane Glass Co........6. cece eeeeees 
Hygienic Mouthpiece Co.........+....++++ 


I 
Illinois insulated Wire Co. 





13 
Incandescent Electric Light Manipulator “ 


eee e eee e eee es se ree ee ee eeesersaseees 


India - Rubber and Gutta - Percha In- 














Sulating CO......ccccccccccccccseccsecese 3 
International Correspondence Schools.... 36 
J 

Jandus Electric Co.....ececeseeeeeeeeeeees 
Keelyn Telephone Manufacturing ™~ 41 
Kellogg Switchboard & Supply Co.......13, 39 
Keystone Electrical Instrument Co.. < 22 
Klein & Son, Mathias.... ......... 36 
Knapp Electric and Novelty Co. 

Kneeland Reflector Co.......... ee 
Knott Apparatus Co., L. E.........+0.0+++- 36 
L 
Lea Electric Manufacturing Co........... 15 
Lea-Hooven so \) a aa ga 
Leffel & Co., James. . oa ae 
Linder & Co.. ao 13 
Linton & Co., GE eLegecsqeecdaee.«< 8 
Lombard Water-Wheel Governor Co.. 16 
Long, Harry...... Savi gtassusesiadeaens 8 
M 
Machado & Roller.......+0 1... ceeeeeers « 2 
Manhattan Electrical Supp! >. er 20 

Manhattan General Construction 7 en 
36 
39 
39 
35 
McRoy. Jo! 22 
ore Central WORM one ick ccaccane 15 
Electric cecccceecccce ecccecece 15 

Molone Blectric C0... ...cccccccccccece ee 
Monarch Fire Appliance Co............+++ 8 
arg Mul aaccaee 1, 13 
ris Blectric Co.....cccescseceseeseesees 1 
Mansell @ Co, Eugene... canamliiaeae o6ee 36 


{Continued on page 20.) 
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National Carbon Co..........sss++ iicendans 
National Conduit & Uable Oo... eccccccs 1 
National India Rubber Co...........s.00+ 
New England Butt Co........... ecccese coe 3 
New England Engineering ce cencneeas 4 
New York & Ohio Co. 
New York Insulated Wire Co., Grimshaw 
WEGB ONG COMENR. «oc cvcccccccccccccesccce 1 
New York Telephone Co............00+0-. 36 
TRGRUEy POOP Oc ccccecncccateccscces asco 39 
Novelty Electric Co., supplies............. 4 
Ohio Electric Specialty Mfg. Co............ 16 
Ohio Electric WE. ccccccccccccccccocese 16 
Okonite Co , insulated wires and cables. .1,7, 44 
Onondaga Dynamo Co........ -seeseseeees 44 
Ostrander, W. R., &:Co., supplies......... 35 
Oxide Battery Co......... 0 ...seeeeeeeeees 36 
P 
Paiste, H. T., Co...... Drawdvekskeseseduesse 15 
Pe Oe WO vnc dcccccccccccecccccces 35 
Partridge Carbon Works .........sseeeee 
Pennsylvania Railroad Co.............-.-- 15 
Peru Electric Manufacturing Co.. 17 
Phoenix Glass Co......cececeeess cecees 1 
i Eugene F., Bare and Insulated , 
Phillie Insulated Wire Co.... ......--006+ 44 
Pioneer Electric & Mfg. Co.......+.++++-++ 35 
Potomac Terra Cotta Co., The.........-.. 14 
Prentiss Clock Improvement Co.........++ 
R 
Reisinger, Hugo............ 
Replogle Governor — 
Ritchie & Sons........ 
Robbins & Myers ( ee 
Roberts Electric Supply Co 
Robertson & Sons, Jas. L........- 
he, WM.W...ccccccccescees 
Roebling’s Sons Co., John A 
Roessler & Hasslacher Chemical Co....... 17 
Rossiter, McGovern & Co.......+.-++- «- 37 
Royal Electric Co........ce0-eeeeseeceeeees 17 
Safety Insulated Wire and Cable Co...... 44 
Safford pus ow Wingcadaccaadcaccccese 13 
Sage & Bro., F. B......ssceceeeecscecescece 8 
Souyee-ihen Bieetis a q 
Schiff, Jordan & CO..scssesvevscscecesecees 17 
Soe ans ny. padded dauetee-ccccenss oe 
* Seer eunucsaceset 36 
& J Jaastad.. ..cccccccccseces eecccces 35 
Shelby Blectric Oo. ......ccccccccccccccccee 8 
Siegrist Lubricator Co......-...++.-+-+ ++ 14 
Siemens. &Halske:Electric 2 Se acacia 
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THE STIRLING WATER-TUBE 








GENERAL ELECTRIC 


SAFETY BOILER. c i COMPANY 


Safe. ° ) : Rent, at a moderate rate, Lamps 
Efficient. and Receptacles in any quantity. 
Durable. + eae: Also repair X-Ray Tubes. 


600,000 Horse-P. i 
Over jorse-Power in use. Send for Catalogue No. goso. 


All wrought metal; no flat surfaces j \ 
or stay bolts; four manholes give ee pipe ios its Fa 8 
access to every tube. Quick and a 


dy st dth hcirculation YAY 
——, eT ne = Epison DecoraTIvE & MINIATURE 


THE STIRLING COMPANY . om pigs thay 


Pullman Bidg., Chicago, Ill. oe : : Harrison, N. i 


New York Office, 26 Cortlandt St. 
Philadelphia Office, Betz Bidg. 
Boston Office, 631 Exchange Bidg. 




















FOR INCANDESCENT LAMPS. FOR METAL WORK. 


In brilliant rainbow colors. Easily applied. Will not peel or fade. Most Satisfactory Imitation of Bauer-Barff in the Market. 


SAMPLES FREE. on en 2: ae ae oe Oe ee. A OO Pe On Om: On © WRITE TO US. 


COLORED LACQUERS, >) Vo e:1 ol. @ my \exelul i: 3 


ALPHABETICAL | INDEX—(Gontinued ims page 19.) 


Ww 
Siggers, E. G : Telephone Magazine. Wagner Electric Manufacturing Co. Zimdars & Hunt 
Simplex a Co. Thresher Electric Co. Walsh's s Sons & Co “A ss 


Speer Carbo’ 
Spragu Warren Electric Manufacturing Co 


ee me ay Co. eee cok Electric & — Co 
ndergroun adie Co. 5 
Stn —s Sestemmenati United ieaete Heating Co.. Ears estern Electric SEND 
FOR 





aan laeahar Co. oe 
Stirling Co., water-tube boilers pe V 35 BOOK 


Stromberg-Carlson Telephone Mfg. Co.... ize. W. Whitney Sl ; : CATA 
Creosoting Co ; A. LOGUE. 











Swedish-American Telephone Co 39 Wycko 





STAMPED ON AN ENCLOSED ARC LAMP 
PpREPRESENTS... 


Latest Development 
Highest Efficiency 
Obereerercu(semmeleretbaay 


Manufactured for Direct and Alternating Current 


Series and Multiple 


We 


MiPreperehaeclemelaplamclme)eientiaatr meer 
Sales Office, 11 Broadway, New York Newark, N. 
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Our New Catalogue No. 24 is Now Ready 
Yours for the Asking 


Wheeler Reflector Co. 


100 Purchase St., Boston 





The Pocket Volt and Ammeters 


of the WHITNEY make are thoroughly accurate and reliable. 
They are built on the same principle as standard portable meters, 
with powerful permanent magnets, jewel bearings, etc.,and are 
hand calibrated throughout. 
Telephone, battery and signal inspectors find them invaluable. 
STANDARD RANGES: 
Voltmeters—3 to 15 Volts. Ammeters—.15 to 5 Amperes. 
SEND FOR PRICES AND CATALOGUE TO 


MACHADO & ROLLER 


List Price, this range (GenerRAL Sates Orrick oF Wuitney Exec. InstRuMENT Co.) 


$xr.00. 4 203 Broadway, New York, N. Y. 




















GENERAL INCANDESCENT ARC, LIGHT CO. 
ne a dese 
Manufacturers of HIGH-GRADE ELECTRICAL SUPPLIES. 


WRITE FOR ATTRACTIVE BULLETINS. 
BRANCH OFFICES: | 


Cx1caGo, ILL. 48 West Jackson Boulevard. | ene Minn. 616 Guaranty Building. 
PHILADELPHIA, Pa. 522 Drexel Building. DENVER. Co! 1732 Caemge 
BosToN, Mass.” 31 Milk Street. CINCINNATI, ‘OHIO. 57 Perin Ruilding. 


Sr. Louis, Mo. 638 Century Building. 
OnI0. 39-47 Kast treet. 


San FRANCISCO, Cat. 
LEVELAND, EXPoRT 
MILWAUKEE, WIs. 


598 , 
t DEPARTMENT, ‘N.Y. 572 578 First Ave. 





“HARTFORD” ROSETTES 


FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap and bases interchange- 
able. 

Positive lock and sure con- 
tact. 

Cap can not be loosened or 
contact lessened by shaking 
or pulling on the cord. 





“CONCEA: ED.” H ARTFORD, 








™ HART MFG. CO., com.” 











Electricity Made 


Sim ple CLARK CARYL HASKINS 


A book written for the practical man who is neither 
instructed to understand nor interested in the scientific 
working out of electrical theory, but who does want to 
know the facts about the matter. The author has been 
exceedingly successful in his effort to produce a book of 
this kind, and has made one that will be found inter- 
esting reading to others than those for whom it is 
intended. - While there have been many elementary 
books about electricity written, there have been very 
few that are simple enough for the comprehension of 
the layman, and at the same time not childish and 
written down to the level of what is supposed to be 
a boy’s understanding. %» % & 3% % SF SH 














Five by six and one-half inches; 233 pages, 
108 Illustrations. Cloth Binding $1, Paper 50c. 


Electrical Review 
Publishing Co... 


13 to 21 PARK ROW ws »« » NEW YORK 


BOX 2330_..——_—_i 

















THE ABSENCE OF 
COMPLICATED STARTING MECHANISM 


Especially adapts our Single-Phase A.-C. Motors 
to PUMPING PLANTS. 











Write us for prices and information 


WAGNER ELECTRIC MFG. CO. 


General Offices and Works at St. Louis, U. S. A. 





- BRANCH OFFICES: ... 
NEW YORK, Bui » A. H. Mustard, Agent. 
0 Bete Bulidieg John Mustard, Agent. 
BOSTON, 620 Atlantic means, © H.C. t. 
CHICAGO, 1519 Building, Geo. B. thy oer gree 
BALTIMORE, 204 East Lexington St., John Agent. 
SAN FRANCISCO, 120 Sutter Serest: S. Clark, Agent. 
” t ake JAPA ENGLAND, 7 Victoria Sirest, €,. Heap, Agen 
Fe wares Havemeyer Building, York. . 
6 6'6 © 6 Edward E. Goudy, Manager. 
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IN SHEET OR WIRE, ANY SIZE, SHAPE OR DEGREE OF HARDNESS FOR ALL PURPOSES 
BAKER & CO. 
408-410-412-414 N. J. Railroad Ave., Newark, N. J. 
New York Office, 120 Liberty Street 
Scrap and Native Platinum Purchased. 














Lundell Motors 4 JUST WHAT 


are copied, but 


Never Equaledeee 
Non-Sparking Compact Reliable 


They have a strong starting torque 
and a large margin for overloads. : : 
They are adapted to - sorts of ma- 
chine driving. : 





CATALOGUE No. 586 


SPRAGUE ELECTRIC COMPANY | | 4 St, 


GENERAL OFFICES : 627-631 WEST 34th STREET, NEW YORK ome The Allen 





Chicago : Fisher Bldg. Boston: 276 Devonshire St. St. Louls : Security Bidg. > a 
Soldering Stick 


fa Allen's 








YOU Sem) Soldering Salts 
< | - =" pumas 


3 e : se: p Send for circulars. : 
last issue and next ,, 
issue of this jour- ARREN [ C - ALLEN CO. 
nal, if you are inter- 
ested in alternators. ” 4 1335 Celumbia Avenue, - - Chicago, Ill. JOHN T. McROY 


WARREN SANDUSKY, OHIO, u.s. a. 234 Greenwich Street, - - - New York 302 BROADWAY, NEW YORK 

















138 WASHINGTON ST., CHICAGO | 
ALTERNATORS. 











THE WYCKOFF PIPE & 
CREOSOTING CO.::: 








Zz 
66 6 " ( f | Williamsport, Pa 
Splendidly Reliable’’ i — 
said an engineer of world reputation in speaking of 2 MANUFACTURERS OF 


Keystone Instruments ———— Kiar | oe 





They’re pronounced by discriminating and 
well-informed engineers as being nearest the 
highest standard for accuracy and reliability, 


and still they’re moderate in cost. 

satsee Eis yaatctee® fenatrete Sramucer’ STEEL OUTLET 4% JUNCTION BOXES 
and Portable Voltmeters, Ammeters, Wattmeters, ad 
Ground Detectors and other Measuring Instruments. 


KEYSTONE ELECTRICAL Switchboards, Panel Boards, Switches, Ete. 
INSTRUMENT COMPANY .. MADE BY.. 


akin, | ‘Moninenalameiaaet THE BOSSERT ELECTRIG CONSTRUCTION GO. 


NS Gece Goreet PHILADELPHIA, PA. UTICA, N. Y. 

















FOREST City ELEcTRIc ROLL DROP COMMUTATOR BARS 
CLEVELAND O. HAVE STOOD THE TEST OF TIME 
ecse 


CARBONS! 
CARBONS!!! 


1) a 
a“ a ¢¢é . 
GNeQuaL LED QUALITY 78K PP aT RS BBS The Electra’’ Carbons are the recognized 
AN FF IENCY 7 : ND RILLIAN T LIGHT. 
— , 4 ; standard all the world over. 


mieLese) REISINGER' | BROAD WAY NEW YORK. . There are no Carbons better than the 


Electra’’.and none. just..as- good.’’ .. 
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Electrical 
Patents 


Specially reported for this journal by E. 8. 
min solicitor of paten' and Trust 
Building, Washington, D. C. Copies of any 
patent may be secured for 10 cents each.]| 














‘ISSUED DECEMBER 11, 1900. 


663,412 Telephone system; W. W. 
Bennett, Mesquite, Tex. 

663.419 Thermostat; H. Cortland, 
Pittsburgh, Pa. 

663,454 Electric arc-lamp; F. W. 
Martin, Hamilton, Canada. 

663,460 ee eee C. D. 
Olsen, Denver, Colo. 

663,461 Maximum demand meter; 
E. Oxley, Lynn, Mass.—A maximum 
demand meter comprising a liquid, 
means for distributing the hydrostatic 
balance proportionally to the strength 
of current ia a consumption-circuit 
controlling said fluid and an indicating 
device to make a continuing indication 
of the maximum difference of level. 

663,465 Programme clock ; K. Putt- 
kammer, Charlottenburg, Germany. 

663,466 Workman’s time-check ; K. 
Puttkammer, Charlottenburg, Ger- 
many. 

663,489 Electrical connection; W. 
B. Cleveland, Cleveland, Ohio—Two 
conductors, the one incorporated in the 
other in varying degrees of intimacy, 
and forming at one portion a homo- 
geneous structure with the other. 

663,490 Method of forming elec- 
trical connections; W. B. Cleveland, 
Cleveland, Ohio. 

663,491 Controller for electric 
motors ; C. A. Dresser, Chicago, Ill.— 
A solenoid, a hollow core therefor, the 
movable element of a rheostat con- 
trolled by the movement of said core, 
and a piston within said core to form a 
dashpot. 

663,496 Electric switch; E. M. 
Hewlett, Schenectady, N. Y.—A blade 
pivoted to a support. a pair of clips 
extending through the support and 
bent to bear against the rear side, a 
clamp-plate engaging the clips at the 
front of the support, and a bolt hold- 
ing the clamp-plate and clip against 
the support. 

663,510 Telephone switchboard; W. 
S. Paca, Erie, Pa. 

663,511 Telephone switchboard ap- 
paratus ; W. 8. Paca, Erie, Pa. 

663,519 Electric rail-brake ; R. W. 
M. Schieman, Dresden, Germany. 

663,524 Incandescent lamp; S. D. 
Washburn, Boston, Mass: 

663,528 Electrically-operated clip 
for tentering-machines; W. Whitely, 
Huddersfield, England. 

663,532 Flexible supporting struc- 
ture for electric lamps; W. F. Brew- 
ster, New York, N. Y.—A series of 
lamp receptacles, a series of link 
connections between them, and means 
for defining the positions of the re- 
ceptacles relative to each other. 

663,600 Theo. P. Chandler, Phila- 
delphia, Pa. 

663,609 Dynamo or motor; G. L. 
Martin, New York, N. Y.—A casing 
provided with poles. comprising a 
shell integral with said casing and an 
inserted core extending through said 
shell and forming a part of the face of 
the pole. 

663,612 Circuit-changer ; E. Oxley, 
Lynn, Mass.—Comprises circuit-ter- 
minals, a liquid conductor connecting 
them, and an insulating-shell movable 
to surround one terminal and thus to 
break the circuit. 

663,625 System of electric traction : 
M, T. deFelice, Rome, Italy. te 


‘(Oontinued on page 36.) 
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PATENTS. 

Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N. Y. 
Solicitor and Expert. 


PATENTS. 


Caveats, Trade Marks, 
Copyrights and Designs. 








Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 
Book “ How to Obtain Patents,” etc., sent free. 


E. Cc. SICCERS, 


918 F St., N. W., WASHINGTON, D. t. 
TRADE-MARKS 
£ ATENTS COPYRIGHTS 


EDWARD S$. DUVALL 


(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 


RPatent Ihnawyer, 


American and Foreign Patents - 
Secured Promptly. Moderate Fees. 











Infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
befere Patent. 

Offices : 

LOAN AND TRUST BUILDING, 


Opp. Patent Office, 


WASHINCTON, D.C. 





W.R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanical Bells. 


Factory: 
DE KALB AVE., 
BROOKLYN. 
Send for 
|, Illustrated 
Catalogue. 


Central Manufacturing Go. 


Chattanooga, 
Tenn 








Sy Ses and Dealers in 
Yellow Pine, 

a | <r. Cross Arms, 
Locust Pins, 


Oak Pins, Electrical Mouldings, Oak Brackets. 
stocks on hand. Delivered prices quoted, 
F, O. B. cars, your city,in any quantity. 


@ WRITE US, 

















“Advance” flutomatic 


““EVERY DETAIL PERFECTED.” 


‘aul 
~ Zany, GAS . 
TT E) G 

LostS> : 


Rurner. 








J. G. White & Company, | 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 Broadway, New York, N.Y. 
EQUITABLE BLDC., BALTIMORE. 





McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD-DRAWN 
COPPER WIRE, allsizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 15 Franklin St., Newark, N. J. 











Prism.... 
Globes »° 
Shades.. 


GUARANTEED 10 GIVE 
ss MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” fer directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
16 E. 32d ST., NEW YORK, N. Y. 
Send for Catalogue and Pamphlets. 








SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 

















ELECTRIC 


Laundry Irons. 


ALL SIZES. 





ALSO OTHER DEVICES. 


AMERICAN ELECTRICAL HEATER CO., 
197 River St., DETROIT, MICH. 








Complete Engines. 
Madison Square. 


129-131 West 3ist Street, 


Dptrtrtartirtirtirtitdsdds 


DOOOOOOOOOOOOOOO00O0000O0OOO 
PARSELL & WEED, 


MoOoODDEZL MAEREE RS. 


Electrical, Experimental and Fine Tool Work 
Write for Booklet. 


> 

» 

> 

» 

> 

> 

4 The Franklin Gas Engine Sets of Castings and Material; Finished Parts and 
> Write for Gas Engine Circular No. 2. 
> 

> 

> 

> 
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Telephone, 156 


THE FRANKLIN MODEL SHOP, 


New York City. 
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Orders promptly filled from 
large stock on head 
Correspondence solicited 





CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 482 FULLER BOARDS 


All Grades and Thicknesses 
Special Boards to Order 
Rope Papers for Electrical Purposes 


Highland Park, Conn. 








An Advertiser Writes: 


6 6 You will be interested to see a /etter 
ordering goods from one of your 


readers in Japan, mentioning the 


ELECTRICAL REVIEW. 


You must be 


getting many foreign readers by the 
number of inquiries we receive......99 
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PATENTS. 


(Continued from page $5.) - our scale of w WOES | depgads on 
663,643 Sparking igniter for ex- In the Pay our el cocina 8 


losion engines ; F. R. Simms, London, C J. Davidson, i nity if ; i 
eee : Envelope Member of Board of ~ PA aa ae = ca Non ah Daniel P. Culhane, 








ott f Thief Engineer Post 
663,653 Electric igniter for gas That's where our edycation Examining Engi- GM NR ~ Office, Bochester 

engines ; W. H. Cotton, Chicago, Il. -_ } affects you. “sa Sioux City, i MAAR AL | N. Y,, says: } 
663.659 System of electrical distri-| Ba 7% a ee the ewe hy S878: gl 

bution; H. R. Kent, New York, N.Y. A to change their wanie oneha ‘x * * The a ia onl 


ae > _ yung peo le to su t themselves : 
A se scondary battery and a com Saaeleivaiag @ proxsswn. work is thorough The Trustees of the American School of for the benefit I 
have received in 


pound-wound dynamo-electric ao 250,000 students and graduates in — leah, and accurate, ence will award a limited number of Free Scholar- 
Q > ate in paralle Steam and Civil Arehiteeta ; i J Marine, 
ator connected to operate , I : edemedior Caan, ot ne, see ta and the instruct: aime athomatian 
and the series field-magnet winding o circular and mention subject in which interested, ors are the best a. 
the generator being so ; connected as to INTERNATIONAL CORRESPONDENCE SCHOOLS, obtainable.” course in Mechanical Drawing. Application blank . 
be traversed by the entire current of ae ween ie 500,00, on request. = gs Ss 
the system. American School of Correspondence, Boston, Mass. 
- ss \Caarlered Ly the Commouwead ol Mention this paper. 
663,695 Electrical interrupter; J. 
M. Davidson, London, England— R § S 
Comprises a tank, a fluid conductor LA IGE WHOLE ALE HOUSE : 
and a fluid dielectric in said tank, one | J {jendins eae cok inte Th! Sanearey een HEAT YOUR CARS BY THE ELECTRIC BLOWER SYSTEM 
or more contacts completely immersed pongo ape pan dh gee gaggle ood B car One-half ampere put into a fan results in FOUR TIMES the heat given off by 
in said fluids. an inclined shaft carry- Furnish reference as to character and have $ natural circulation. e 
ing said contacts and means to rotate fal h. articular oa not necessary. Give Fewer Heaters! One For a 20-Foot Car. Less Wiring! Saves Labor. 
said shaft. SIDENT, Box 1151, Philadelphia, Pa. mown Mula oy MEANS COMPORT 
st Peabody eo Bodies: For particulars and eStimates, address the 
ssnves Quien taller aie: WANTED—A position as manager of Boston Electric Heating and Power Co., 
iy wan ’ _ ’ an electric ght or electric railwa e 
C. L. Leiby, Knoxville, Tenn. company. ; . 153 Milk St., Boston, Mass 
663,719 Electrolytic apparatus ; H ly of successint experience as 
Becker, Paris, France. The very best of references. 


663,724 Blasting; C. F. Bryant, Most satisfactory reasons for leaving § \ F W t ELECTRICAL ENGINEERING 
Cripple Creek, Colo.—A_ blasting nue tanley . U~. at meters TAUGHT BY MAIL. 


vice provided with a fuse, a primary anne PERMANENT ACCURACY GUARANTEED Write for our free illustrated 
a book 


igniting device for the fuse comprising ‘‘sManager,”? ELECTRICAL REVIEW, : 

a shell engaged by the fuse, terminals New York. Stanley Instrument Co. s6CAN | BECOME AN ELEC- 
forming part of an electric circuit and a i Boe or, St. TRICAL ENGINEER?” 
extending into the said shell, a disk of Canada : The Royal Electric Co., Montreal We teach Electrical Engineering. 
metallic foil, connecting the terminals and Toronto Electric: Lighting, Electric Railways, 


and a combustible material arranged || AUTOMATIC RHEOSTATS eR argh ~ ae 
between the disk and the fuse. ELECTRICAL ENGINEER INSTITUTE, 
663,729 Sparking igniter for explo- pase ELECTRIC ELEVATORS & ce R : N c S Dept. M, 240-242 West 23d St., New York. 
sive engines; L. 8S. C ‘larke, Ardmore, Starting resistance is cut out step by 
step as the motor accelerates, and is 


Pa. antnatty replaced on opening the SMALL 
663,740 Trolley for electric cars; circul = 
W. H. Earl, Painesville, Ohio. cabal te lt iene Flat, Spiral, Volute 









































663,750 Electric contact or current- for Elevators, Hoists, Dumb-Waiters, 
: Pumps for Pressure and Roof Tanks. We make a Specialty of Springs 


ae svice: E. Grei <¢ Wrance 
taking device ; E. Greil, Paris, France. Phe Pace mee g~ Berd 


2po 2 - al See > Send for catalogue of Starters and 
663,764 Magnetic separator; E. ialiaben 


Kreuser, Mechernich, Germany. 
Bee ee eee ving || AUTOMATIC SwiTcH c0.c*inore.me.1 1 The Wallace Barnes Go. 


ston, Spring Valley, Minn. BRISTOL, CONN., U.S. A. 


663,781 Circuit-breaker; G. W. (—aeees: T | h i 
Parsons, La Grange, Ill.—A contact- ssizes. OU. S&. 2% voits. ESTABLIGHED 1667. e ep ones In 
blade, a latch for holding said contact- es SEN ‘ 

blade in circuit-closing position, a S T ORAGE BATTERY Have you our catalog ? Manhattan and 
solenoid adapted to be operated by an NOW READY. 
overload of current in the main line, a The only Storage Battery shipped 


8 
core in said solenoid operating to Fully Charged and Dry with liquid Rlectric Condensers the Bronx 
release the holding-latch, and -electri- ee Further details ' 
cally controlled means for regulating a WM, MARSHALL, Manufact te 
lubricating and retarding liquid to U. s. BATTERY COMPANY, pepeonsion 
said core. 253 BROADWAY, NEW YORK. STANDARDS A SPECIALTY 


F Sate oe 


663,783 Selective-signal system ; F. Chicago : $4 West Monroe St, Boston : 9 Cornhill ° 
A. Pickernell, Newark, N. J. ‘actory and Laboratory, B52 State St., Brooklyn. 
663,798 Igniter for explosive-en- 109 Lexington Avenue, - New York. FRVICE 


gines ; G. A. Tuerk, Chicago, III. 
= ae Ad Oo 4 S E OXIDE STORAGE BATTERIES Is the modern Genius 


woe INCANDESCENT GORD Suitable for all progedaiag Storage Batteries of the Lamp 
eet tates: ek tee LAMP ADJUSTER NO BUCKLING OF PLATES. No spuunc oF cio. |] RATES IN MANHATTAN 


Repair Shops NO SULPHATING OR CORRODING. 


Book, How. > Bune is the only automatic in- THE OXIDE BATTERY CO. FROM $5.00 A MONTH 


Cc itators,”’ twith . 
w= sulated adjuster on the } | Office: No. 1627 N. 10th St., Philadelphia, Pa. 


L. C. SHARP MACHINE market and which has the One Year Contracts 
WORKS written approval of every Monthly Payments 


Omaha, Neb., U. S. A. Board of Fire Under- 
writers, Factory Insur- aM NEW YORK 
ance and Electrical Ex- i 
$5 VOLT — it has ever been 

Be Se, AMMETER shown to, and which can 

Cot ht Se FOR be attached in half a | EUGENE MUNSELL, & CO., TELEPHONE C0, 

cee STUDENTS minute to any cord with- 218 Water Street, New York. 

: USE. out any extra expense and 117 Lake Street, Chicago. 111 West 38th St. - - - - 16 Dey St. 
eed with whose aid a lamp WRITE FOR SAMPLES AND PRICES, 
ing and Alv- can be adjusted up or 

down in a second’s time. 


10, 50 Cents } 
reeessocen 1 IKLEIN'S LINEMEN’S TOOLS 


forage battery work. Eg Be oe yd oe & The Incandescent Electri ic Light F [ M B F R S Catalogue Free. Send for one, 
scribed 1n a circular 
L. E. KNOTT APPARATUS CO., Manipulator Company MATHIAS KLEIN & SON, 


16 Ashburton Place, - - BOSTON, MASS. 116 Bedford St. BOSTON, MASS. 87-89 W. Van Buren St., CHICAGO, ILL. 
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THE EDWARD P ALLIS CO. 


MILWAUKEE,WIS. 





‘EUGENE 
> FIeLD’s 
POEMS 
| 1N$7.00 
) F ipoo 


THE Book of the 
coutary. Lf 
somely Illustra! 
ed by t on 

- of the Worid’s 

Greatest Artists. 








Given Free 


to each person interested 
in ene, eld i to the 
C) 


Eugene Field mument 
Souvenir Fund. Su wan 
~ — gi 


as = 00 Poo vet ont entitle foun 
to this daintily, artistic 
volume 


““Fleup FLOWERS” 


(cloth bound, 8 x11), asa 
certificate of subscription 
tofand. Book containsa 
selection of Field’s 
and most representative 
works and is ready for 
delivery. 
But for the noble contri- 
bution of the world’s 
rtists this book 
could not have been manu- 
factured for lessthan $7.00 


SPECIAL ENGINES FOR 


STREET RAILWAYS, 
ELECTRIC LIGHTING, 


ROLLING MILLS. 


ni~ 


HOISTINGENGINES. 
S33 PUMPINGENGINES. 














The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiting the best economy and efficiency. 


The Ball & Wood Co., 


Elizabepet,N.s. 120 Liberty St., New York City. 


r~w,gjrTtj'TygrTjT';",{j,jsT"'''T'T'''''T'T, 
hh heh he had 








YANKEE P’ 
INGENUITY 


is embodied to the highest 
degree in all apparatus .... 
bearing the name 


“Ey. 


AMERICAN-BALL DUPLEX COMPOUND ENGINE xo. 
DIRECT-CONNECTED GENERATOR 


A coal-saver of the most practical 
kind and the most remarkable of recent 
engines. 

Don't fail to investigate if you are 
interested. 

We furnish complete equipments, 
consisting of engines, generators and 
motors of our own manufacture. 


AMERICAN ENCINE Co., 
BOUND BROOK, N. J. 
New York Office: 95 Liberty Street. 














The 
the family of the late Eugene Field and the Fund 
for the building 
of the beloved poet of childhood 


Eugene Field Monument Souvenir Fund, 
(Also at Book Stores) 180 Monroe St., Chicago. 
If you also wish to send postage, enclose 10 cts. 


Fund created is divided equally between 


of a monument to the memory 
Address 





Windsor, Conn. 


NEW YORK. 


CHICAGO. 














! 










DIRECT-CONNECTED UNITS. 
500 Volts. 
1—400 Kw. M. P. General Electric, with Hamilton-Corliss 
Engine, brand new, immediate delivery. 
DIRECT-CONNECTED UNITS. 
110 Volts. 


2—units, each consisting of a 100 Kw. [1. |; 


P.-8, compound wound, 125-volt West- 
inghouse generator, and a 13-inch and 
19-inch x 15-inch [icintosh & Seymour 
Tandem Compound High-Speed Engine, 
= duty. Speed 235 


BELTED—110 Volts. 


.? Kw. z 4 Westinghouse. 

2-75 Kw. M. General Electric 

1—100 Kw. Edison 
Ww. “ 


Ww. 
245 Kw. M. P. Westinghouse. 


ARC MACHINES. 


2—No. 12 Brush, multicircuit, 165-light, 1,200 C.-P., Arc 
Dynamos. 

2—No. 11 Brush, multicircuit, Lee ag so C.-P., Are. 

2—No. 9 Brush, single-circuit, 80-light, 2,000 C.-P. 

38—125- light, 2,000 C.-P., Fort Wayne Arc _ thal of the 


latest type. 
2—150-light, 2,000 C.-P., Excelsior Arc Dynamos of the 
latest type, brand new. 











Wire and Springs 


Cary Spring Works 
240 & 242 West 29th St. 
NEW YORK CITY : : : : 

Manufacturers of 
For Machisery. Motors, 
Clocks, Music Boxes and 
all kinds of niereer 
WPepene << se 3 








(Te nn a ee ey 


| IMMEDIATE DELIVERY | DELIVERY 


ARC MACHINES.—Continued. 


4—40-light, 2,000 C.-P., T.-H., M.-D. Are Dynamos, ring | 


armatures, self- oiling bearin 

The Brush Dynamos are of the very latest type, 
and shipment of all the above machines can be made 
immediately. 


RAILWAY GENERATORS. 
500 Volts. 


2—M. P.-6, 500 Kw. Westinghouse, belted. 
1—M. P.-4, 500 Kw. General Electric, belted. 
1—M. P.-4, 200 Kw. Walker, belted. 

M. P.-4, 100 Kw. General Electric, pelted. 


2—M. P.-4, 150 H.-P. Westinghouse, belted. 


5—200 Kw. Edison Generators, each belted 
to an 181g x 18-inch Ideal Automatic : 
Engine. 


MOTORS AND CONTROLLERS. 
Electric railway apparatus and equipment. Al! the best 
known makes, such as Westinghouse, General Electric, 
etc., at prices that will interest every buyer. 
ARC LAMPS. 
For Alternating-Current Use. 


General Electric, Form 2, long-burning enclosed Danes, 
ornamental brass design for indoor use, each $14.00. 


General Electric, nlong: -burning, black enamel and weather- 
proof lamps, double globes, each $12.50. 


SERIES ARC LAMPS. 
Brush—Thomson-Houston—Fort Wayne—Schuyler. 


FOR DIRECT CURRENT. 


Lot of General Electric, Manhattan, Jandus, Graves, 
Adams-Bagnall, and other makes. 


SEND FOR CATALOGUE 





| 3—250 H.-P. Heine 


ALTERNATORS. 


All sizes—one or two-phase, high and low frequency. 


CLOSED CARS. 


30 Cars made by St. Louis Car Company, 18 feet 6 inches 
length of body; 26 feet over all: width over sill:. 6 feet 
¥4 inch; fitted with either McGuire or Brill Single 
Trucks—7 feet wheel base, 36-inch wheel. 


ENGINES. 


2-40-inch x 72-inch Geo. H. Corliss Engines. 

1—24-inch x 48-inch Wetherall. 

1—18-inch x 42-inch Allis-Corliss. 
5—1814-inch x 18-inch Ideal. 

2—16-inch and 25-inch x 15-inch Armington & Sims. 
2—16-inch x 16-inch Ball. 

2—16-ioch x 16-inch Cooper Automatic. 

1—15-inch x 16-inch New York Safety. 


1—14-inch x 13-inch Armington & Sims. 


2—13-inch x 14-inch Watertown. 
1—13-inch x 12-inch New York Safety. 
1—10-inch x 12-inch Watertown. 


BOILERS. 


2—375 H.-P. Stirling Water Tube Boilers. 
2—175 H.-P. Sterling Water Tube Boilers. 
ater Tube Boilers. 
2—200 H.-P. National Water Tube Boilers. 
2—72-inch x 16-inch Return Tubular Boilers. 


CONDENSER. 


150 Steam. 
150 Steam. 


| 1—600 H.-P. Snow Jet Condenser. 


HEATER. 
1—1000 H.-P. Berryman Heater. 





ROSSITER, MAGGOVERN & GOMPANY, 


Principal Offices: 141 BROADWAY, N. Y. 






Works: BROOKLYN, N. Y. 


| 
| 
: 
| 
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The ELECTRICAL REVIEW 


Telephone Readers Subscribing 


Now for the ELECTRICAL REVIEW will get the benefit of a 
series of special telephone articles—along the practical lines of 
electrical and mechanical construction of apparatus, the modern 
theories of telephone practice, the ways of overcoming diffi- 
culties in exchange and line operation, and a general and 
complete résumé of the status of the art—now beginning in the 


ELECTRICAL REVIEW. 


It is the purpose to largely increase the list of telephone readers during the next year. 
pre-eminently covers 





the telephone field. 




















Altrnators.! 
“merson Electric Mfg. Co. 
General Electric Co. 
Royal Electric Co. 
Siemens & Halske ag yg Co. 
Warren Electric Mfg. C 
Westinghouse Electric & Mfg. Co. 
Annunciators. 
Bunnell & Co., J. H. 
Edwards & Co. 
Batteries, Primary. 
Bunnell & Oo., J. A. 
Edison Mfg. Co. 
Federal Battery Co. 
Mason, J. H. 
Peru Electric Mfg. Co. 
Roche, Wm 
Batteries, Storage 
Klectric Sto ® iattery Co. 
Gould Storage Battery 
Oxide Storage Battery Co. 
United States Battery Co. 
Battery Jars. 
Gilchrist Jar Co. 
Battery Salts. 
Bunnell & vo., J. H. 
Federal Battery Co. 


Balls, 
Bunnell & Co., J. H. 
Edwards & Uo. 
Ostrander & Co., W. R., 
Belt Dressing. 
Dixon Cruciole Co., Joseph 
Boilers. 
Babcock & Wilcox Co., The 
Stirling Co., The 
Boiler Compounds. 
Dearborn Drug & Chemical Co 
Books, Technical. 
Bunnell & Co., J. 
‘B —" Review Pub. CG. 
Ti 
Anterican Bridge Co. 
Brushes, Dynamo. 
Crown Woven Wire Brush Co.’ 
Ohio Electric Specialty Co. 
Partridge Carbon Co. 
Cable Hangers. 
Standard Underground Cable Co. 
Cabling Machines. 
New England Butt Co. 
Car Heaters 
—" Electric Heating & Pawer 


Carbon Points. 
Bunnell & Uo., J. H. 
Gen’! Incandescent Are Light Co, 
National Carbon Co. 
Reisinger, Hugo. 
Speer Carbon Co 
UJ. 8. Carbon Co. 


Castings. 
New England Butt Co. 
0c 
Prantice Mork Tmprovement Co, 


Coe] Mining Machin 
(jeneral tlsctrie C Cu, sas 


Commutator Bars and Repairing, 
Forest City Klectric Workr. s 
Commutator Lubricant. 
Allen & Co., L. B. 
Condenser. 
Wheeler Condenser & Engineering 


0. 
Condensers eee. 
Mars! 


Conduits. 
American Vitrified Conduit Co. 


Camp Co., H. 

McRoy, Ji ohn T. 

National Conduit & Cable Co 

Potomac Terra Cotta Co.; 

Sprague Electric Co. 

ye«off Creosoting Co. 

Connectors and Terminals. 

Bunnell & Co, J. H’ 

McIntire Co., The C. 
Construction. E 

American Bridge Co. 
Desk Lam 

McLeo4, ‘ard & Co. 
Dynamos and Motors, 

Browning Mfg. Co.} 

Bullock Electric Mfg. Co. 

Bunnell & Co., J. H. 

Central Electric Co. 

eg ne agg gt a 

Eddy Electric & M aye 

Emerson Electric Mfg. Co, 

General Electric Cc. 

Gen’! Incandescent Arc Light Co, 

Guarantee Electric Co. 

Mason, J. H. 

Onondaga Dynamo Co. 

Robbins & Myers Co. 

Rossiter, McGovern & Co. 

Siemens & Halske Electric Co. 

Sprague Electric Co. 

Thresher Electric Co. 

Warren Electric Mfg. Co. 

Westinghouse Electric Mfg. Co. 


m. 
Electric Locomotives. 
General Electric Co. 
Electric Novelties. 
Ohio Electric Works. 
Electric Heaters. 
American Electrical Heater “o, 
American Electric Heating Corp 
Simplex Electrical Co. 
United Electric Heating Co. 
——_ Lighters. 


Co., A. L. 
Electric Gas Lighting Co. 
Stanley & Patterson. 
Electrical Instruments. 
American Electric SEpecialty Co. 
Bossert preg Construction Co, 
Bunnell & Co.. J. A. 
Central Electric Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Keystone Electrical Instrum’t Co., 
Whitney Electrical Instrument Co’ 
Electric Soldering Irons. 
American Electrical Heater Co, 


CLASSIFIED INDEX 
(Continued i page 32.) 
Electrical Sup 


Bunnell i reletraphic & Electric Co. 


Bunnell 

Ocatral Electric Co. 

Electric Appliance Co. 

Garl Electric Co. 

Knapp Electric & Novelty Co. 
Manhattan Electrical Saou Co. 
Novelty Electric Co. 

Ohio Electric Works. 

Pioneer Electric & Mfg. Co. 


Roessler & Hasslacher Chem. Co. 


Stanley & Patterson. 
Stewart, H., 
Western Electric Go. 


Electromobiles. 
Electric Vehicle Co. 
Hewitt-Lindstrom Motor Co. 
Thresher Electric Co. 


Engineers and Contractors. 
New England Engineering Co. 
Scheaf & Jaas 
White & Co., J. G. 


Bagines. 
Allis Co., Edw. P. 
American Engine Co. 
Ball & Wood Co. 
Fans and Fan Motors. 
Bunnell & Co., J. H. 
Central Electric Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Michigan Electric Co. 
Robbins & Myers Co, 
enue Electric Co. 
arren Electric & Specialty Co. 
Western Electric Co. 
Wagner Electric Mfg. Co. 


Fire and Burglar Alarms, 
Garl Electric Co. 


Fixtures, Gas an ond 3 Electric. 
hicago 


Whiteco ete. 
White Mfg. Co., J. H. 


Fuse Wire and Links, 
American Electric Fuse Co. 
Chase-Shawmut Co. 
General Electric Co. 
McIntire Co., The C. 


Globes, Shades, Bto, 
Bunnelt & ae ., J. H. 
Frink, L 
a Glass Co. 
Phoenix Glass Co. 

Graphite. 

aa Crucible Co., Jor. 


House Goods, 
feonel Co., J. A. 
Central Electric Co. 
Ostrander & Co., W. R 


Instruments (Testing and Record 
ng. 
American Sete Specialty Co. 


Rristol © 
General Biectric Co. 


(Continued on page 40.) 


Instruments (continued) 
Gen’l Incandescent Arc Light Co. 
Keystone Electrical os Co. * 
Knott Apparatus Co., 
Machado & Roller. 
ant Ge Electrical Instrument Co. 


Stanley Testrement Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrum’t Co. 


Insulators and Insulating Ma- 


éerial, 
Bunnell & Co., J. H 
Case Brothers. 
Central Electric Co. 
Peru Electric Mfg. Co. 
Standard Pain 


it Co. 
Standard Underground Cable Oc. 


Janction Boxes. 
rt Electric Construction Co. 
Gen’! Incandescent Arc Light Co. 


Lamps, Are, 
Bunnell & Co., J. H. 
Central Electric Co. 
General Electrie Co. 
Gen’l Incandescent Arc Light Co. 
Guarantee Electric Co. 
Jandus Electric Co. 


Lea-Hoover Mfg. Co. 

Linder & Co., H. J. 

Manhattan Gen’l Construction Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 
Edison Decorative and Miniature 


Lamp Departmen’ 
Gen’l Incandescent Arc Light Co. 


Lamps, Incandescent, 
Buckeye Electric Co. 
Colonial Electric Co. 
Columbia Incandescent Lamp Co. 
Eastern Electric Co. 
General Electric Co. 
Gen’ Incandescent ‘are Light Co, 
Hardy Lamp Co. 
New York & Ohio OC, 
Ohio Electric Works. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Westinghouse Electric & Mfg. Co. 
White Co., O. C. 


Launehes 
Electric Launch Co. 
Laundry Irons, 
saa i Heating Co. 
Lubrica 
Some Labricator Co. 


Lignin Aeveuere, 
farton- iels Co. 
eral 


General Electric Co. 
Westinghouse Electric & Mfg. Co 





Machine Tools, 
Garvin Machine Co. 
Meters 
Fort Wayne Electric Works 
Siemens & Halske Electric Co. 


Mica, ica, 
Munsell, Eugene. 
— a. 


ree in Model ‘wae 
Parsell & 


Oil Filters, 
Burt Mfg. Co. 


Paint. 
Standard Paint Co. 


Patent, Beljeiters. 


Sieger E E. . 
Van Size, W. B 


Platinum, 
Baker & Cc. 


Poles Brack ; 
Central Meseie ™ 


Central Mfg. Co. 
Eccleston Lumber Co. 


Pumps, 
Davidson, M. T. 


Rail Bonds. 
Forest City Electric Co. 
Morris Electric Co. 
Roebling’s Sons Co., John A. 


Railway Specialties (Electric). 


pliance Com y. 
tric Co. - 
Novelty Electric Co. 
Sterling-Meaker Co. 
Sterling peer ma and Mfg. Co. 
Western Electric 
Westinghouse Elec. and Mfg, Co. 


Re 
Shicago-Edison Co. 
Guarantee Electric Co. 


Wheeler Reflector Co. 


Bheostats 
icago Rheostat Co. 
Cutie enoee Mfg. Co. 
Gen’l Tnegadessent ‘Are ag Co, 
Ohio Electric Specialty Mfg. Co. 


Schools. 
American School of Correspond- 


Electrical Engineer“ZInstitute of 
Co’ ndence Instruction. 
International Corresp. Schools. & 
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ame Automatic Telephone 
Toll Box and 
Connection 
Register 


SIMPLE, RELIA- 
BLE, COMPACT, 


CHEAP. 


Patented Toll Taking 
device, combined with 
Magneto Call Bells of 
most reliable and ap- 
proved manufacture. 





Address inquiries and orders to 


C. E. McCLUER, 
2804 East Franklin Street, 


RICHMOND, VA., U.S. A. 











Telephones == Switchboards 


-- FOR.. 


- CENTRAL BATTERY 


Kellogg Switchboard and 
Supply Co. 233 SOUTH | GREEN ST. 












We cater to those 
‘who demand the Best 


Swedish-American 
Telephone Co., 


69-75 W. JACKSON BOULEVARD, CHICAGO, ILL. 























MAGNET WIRE 


OUR SPECIALTY 


The best stock of fine sizes of single silk insulated magnet wire in the country, 


also double silks, single and double cottons, induction coils 
and special winding. 


207 S. CANAL STREET 
CHICAGO 


THE McDERMID MFG. CO., 





IS CONCEDED TO HAVE MORE READ- 
ERS IN FOREIGN COUNTRIES THAN 
ANY OTHER AMERICAN ELECTRICAL 
JOURNAL 2 


The : 3:33:33: 
Electrical 
Review :: 

















Two new Telephone Catalogues and 
a Souvenir J Wt wt 
FREE 





Central Telephone and Electric Go. 


909 MARKET ST., ST. LOUIS, MO 








Send for our 20th Century 
Catalog, illustrating the 
largest line of telephone 
apparatus in the world. 


20th CENTURY 
APPARATUS, ... 


Switchboards, 
Telephones, 
Terminals. 


No. 91 Telephone. 





No. 49. 
Centralized Energy Sys- 
tem. 


No. $8 Deak Set. 


Centralized Energy sys- 
tems, automatic calling 
systems, magneto sys- 
tems, bridging and toll 
line equipments. 


A~MA=“AV ACO AMA 


EUREKA ELECTRIC CO., 
157-167 South Canal St., 
Chicago, U.S. A. 




















A small st added 

to an dil «r Grease 

largely A Mh its In- 

ao value and 
akes the fin 


DIXON’S PURE 






est Cooling 
Mixture. 
FLAKE GRAPHITE ‘m= 22 =~ 
| SENT Fare. 
Is a blessing to every engine room | CRUCIBLE COn 





and machine shop. 


Jersey City, N. J. 








COGPSLECEVGVEVTELBSSSY 





We Don’t 
Want 
the Earth 


Merely give us your 
ear and consider our 


DIVIDEND PAYERS. 


Telephones that never wear out. Magn ts that never 
deteriorate. Carbon that never disintegrates. Toll Boards 
that take care of themselves. Switchboards that never give 
trouble. Multiple Boards for exchanges—all sizes. Current 
Protectors that never fail. 7 

Maintenance 


iRepair EXPENSE poo aha - 
THAT’S WHY PATRONS UPHOLD 


i NE ge 


Write for Catalogue. 





63-75Frankfort Street, CLEVELAND, O. 
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CLASSIFIED INDEX—(Concluded from page 38.) 
Bunnell & Co., J. H. Western Telephone Construction 
Central Electric Co. 
Central Telephone & Electric Co. Tools. 
Century Telephone Construction Capps Mfg. Co. 

Co. Garvin Machine Co. 


Transformers. 
Fort Wayne Eiectric Works. 
Moloney Electric Co. 
Kew York & Ohio Co. 


Wagner Electric Mfg. Co. 

Western Electrical dupply Co. 

Westinghouse Electric & Mfg. Co. 
Turbize G Governors. 

Water-Wheel Gov. Co. 
a 
Leffel & Co., Jas. 

Water-Wheel Governors. 

yp Governor Works. 


mbard Water-Wheel Gov. Co. Safety a Wise x Cable Co 
Wises and Cables. 


Simplex Electrical Co. 
American Electrical Works. Standard U: dp ae Cable Co 
American Sele _ Co. Western Electric 
' Bees ec X-Ray pense 


Brixey, W. 
Bunnell & Co., J.H. Ritchie & Sons. 


Vol. 37—No. 9 


Solde: Irons, - Insulated 
United Electric Heating ©o. Deiter Harris ew ee. an 
Eastern Electric Cab! 


le Co. 
Electric A) oars an 
General Kivotrie Co ony: 


Storage ia ies. 
one — Battery Co. 
Switchboards 
Bossert Electric Construction Co 
Central Electric Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
Gen’l Incandescent Arc Light Co. 
Western Electric Co. 
Switches Etc. 
Automatic Switch Co. 
Bunnell & Co., J. H 


cee “sae te. sie Couch & Seeley Co. 

Ericsson Telephone Co. 

Eureka Electric Co. 

Farr Telephone & Construction 
Supply Co. 

Herald Transmitter Co. 

Kellogg Switchboard & Supply Co. 


McQuat Robt. L. 

Manhattan Electrical Supply Co. 

New York Telephone Co. 

North Electric Co. 

Ohio Electric ‘Works. 

Stanley & Patterson. 

Searles Electric Co. 

Stromberg - Carlson 
Mfg. Co. 


Hazard Mfg. Co. 
=> Hubber & Gutta Percha In 


— 2 Baber & Insulated Wire 


McDermid Mfg. Co. 
Montauk Multiphase Cable Co, 
National Conduit & Cable Co, 
Nationa] India Rubber Co. 
New York Insulated Wire Co. 
Novelty Electric Co. 
a Co., The. 
ips Insulated Wire Co 
Replogle Governor Works, 
=°s Sons Co. 


Specialties 
Bunnell Te’ egraphic & Electric Co. 
Chase-Shawmut Co. 
Emerson Electric Mfg. Co. 
Gen’! Incandescent ioe Light Co. 
Hartwig & Miller. 
Knapp Electric & Novelty Co. 


Incandescent Electric Light Ma- c 
nipulator Co. 8 Central Electric Co. 


Emerson Electric Mfg. Co. 
eee. wad Fagan, J C. 
Ohio Electric Works. General Electric Co. ‘Are Light Co. 
Spring Motors, Hart & Hege man Mfg. Co. 
Capps Mfg. Co. %. 60. 


Hart M 
Steam Heatin Linton 3 Co., G. E. 
‘American District Steam Co. Pech Co, Sonpll he 
ele w) 
Steam Speci yo Jas. L. clegraph h Gopplics & Electric Co. 
Pioneer — & Mfg. Co. 
Steel Spring Wire. Telephone 
Barnes Co., The Wallace. Am 
Cary Spring Work: 


Telephone 


Swedish-American Telephone Co. 
Telephone Mfg. Co. 

Tucker Mfg. 

Viaduct Mfg. Co. 


seen ’ Bell Telephone Co. 
Western Electric Co. 


iesarliin Elec. Telephone Co 


“Ties 


IMERICAN BELL TELEPHONE COMPANY 


125 MILK ST., BOSTON, MASS. 























“CAN'T PACK” 


TRANSMITTER— 
Ask for catalogue of tele- 
phone apparatus. 


Century Telephone Construction Co 
CLEVELAND, OHIO. 


Lelelel+! 


-PROMINENT 
telephone man- 
ufacturer said to 

a representative of this 
journal, “I have just 
made a trip of thirty 
days and have visited a 
great number of tele- 
phone exchanges and 
offices of prominent tel- 
ephone people through- 
out the country. Be- 
cause of the fact that | 
am just arranging to 
place considerable ad- 
vertising, I took carefu! 
note of the journals | 
saw in these offices. | 
may say to you that in 


BARTHOLD! 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


Smallest, Neatest, 
Cheapest, t. 

Send for new prices, en- 
closing business card. 


A. L. BOGART CO. 
123 are Street, 
New York. 


Manufacturers of... 
Gas Lighting Specialties 
of all kinds. 


ve WIADUCT.. 


BALTIMORE, MAKE 


TELEPHONES 


ANO EVERYTHING ELECTRICAL 


Telephone and Gonstruction 
Supply Company, 
CHICAGO. 
New Catalogue free. 


























This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





2 BIG STORES 


Fuses, Fuse Blocks, Fuse Wire, Lightning 
Arresters, McIntire and American Joints, 
Magnet Wire. Telephone Specialties. 


American Electric Fuse Co. 


116 Nassau St. , “ pene St. 














SEND FOR OUR 
NEW 
BOOK 


American Electric Telephone Co. 


36 to 50 Jackson Boulevard, cor. Canal St. 


OUR PARIS ‘‘ EXP0’’ 


No. 36 


New Powerful Transmitter 
Concealed cord. Bridging 
and series. Very compact 


Telephone Apparatus 


BRIDGING TELEPHONES wound to suit all 


Central Energy and Magneto Systems 


CHICAGO, ILL, U. S.A. 


Manufacturers of the Latest Improved 
Types of High-Class 





CATALOGUE 


ELECTRICAL REVIEW 
PUB. CO., 
13-21 Park Row, New York. 











TOLL-LINE AND EXCHANGE 





Switchboards 


requirements. DESK SETS AND DESK 
CABINETS. DOUBLE-POLE RECEIVERS 


MULTIPLE SWITCHBOARDS 


Adapted to 


Tools and Construction Material 
Correspondence Solicited 





ANTHONY BORING TOOL 


Send for Circular 
and Prices. 


Manufactured by 


Hartwig & Miller, 


258 Randolph St., Detroit, a 





a very noticeable major- 
ity of instances I saw 
only copies of the 


ELECTRICAL 


REVIEW 


The prominence of the 
ELECTRICAL REVIEW 
OVER ALL OTHER 
JOURNALS in the 
telephone field is very 
mark 
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TELEPHONES COUGHS SHIE 


-— GUARANTEES ETlJ4.1) baa 
SOSTON MASS. 








Flt SWITCHBOARDS 

















KEELYN TELEPHONE 


MANUFACTURING CO. 
368 Dearborn Street % 
Chicago * * & 


Telephones 
Switchboards 








If You Are Afraid 
of Germs 


USE 


SANITARY GUARDS 


on Telephone Mouthpieces. 


Send 10 cents for samples. 


Hygienic Mouthpiece Co., 





EQUIP LARGE EXCHANGES 


—WITH— 


) i Central 





The most convenient and economical telephone system ever put in use. 
Reduces cost for operating and maintenance to a minimum. 
Correspondence Solicited. 


The Stromberg-Garlson Telephone Mfg. Company, 


72-82 W. JACKSON BOULEVARD, - - CHICAGO, U. 8. A. 








Box 961 New Haven, Conn. 














OL TO ON ON TO TO OO OO NN OD OD OD 


“THE “AUTOGAS” DRY BATTERY 


For Automobiles, Gas and Gasolene Engines, Launches, etc. 


The Ver: Latest. No. 2v. | 


| Century Telephone 
| Construction Company, 


MANUFACTURERS OF 


TELEPHONES, 
SWITCHBOARDS 
ano ACCESSORIES. 


268 Erie Street, 
Cleveland, Ohio. 





SOMETHING ENTIRELY NEW IN 
ESSENTIAL FEATURES. ......<. 


WRITE FOR PARTICULARS, 














The New Standard Double Porcelain 
Insulated Ignition Plug. 

Any size battery made to operate 
the system. Dry Automobile cell, 
same *ize as the French cell, guar- 
anteed superiority, 400 per cent, .00 
per set of four. Send for complete 
catalogue. 


$ WILLIAM ROCHE, “scsi stuns 


‘L. G. WHEELER, Vice-Presipve 








42 VESEY ST., NEW YORK. 


W. C. HEINROTH Treasurer. 
Lt. G. BOWMAN, Sec’y ano Ge 


J. H. VAN VLISSINGEN, Presiocenrt. 





WESTERN TELEPHONE CONSTRUCTION CO. 


153-159 SOUTH JEFFERSON ST., 
CHICAGO, ILL. 


NOTICE SOME OF THE GOOD POINTS 


OF OUR NEW 


WESTERN EXPRESS No. 3 FIVE-BAR TELEPHONE 


THE sesT ‘On: THE MARHET. 


HEAVIEST GENERATOR IN USE. 

Wipe Curt Gears. 

HEAVY CAST BEARINGS. 

Sik WOUND ARMATURE. 

PLATINUM CONTACT SWITCH HOOK. 

RECEIVER WITH NO EXPOSED METAL Parts. 

FINEST ADJUSTABLE ARM Mabe. 

TRANSMITTER WITH Heavy Cast BRASS FRONT 

RINGERS 1 200 AnD 1 600 Oums. 

MAGNETO Boxes CAN Be REMOVED FROM BaAck- 
BOARD WITHOUT CUTTING WIRES. 

ALL INSTRUMENTS GUARANTEED. 


IT HAS —_— 


WRITE FOR 
PRICES. 


ALL ORDERS 
FILLED PROMPTLY. 
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DE; DION -BOUTON 


Twa™ Has cee at 3 ON Erne Nas aa Neat bot ie: 4 te pe “ , ; a COM MON 
yee | sense 


may be shown in the design of elec. 


Qlttilt/p 


Good, plain, honest, straightforward 


NY. Rage ' & Pt tric vehicles as well as anywhere else, 
~ ¥ K AN ; i 


WS OM P 
Sole Agents and Licensed Manufacturers in the United States of America for 





mechanical work, good materials, 
simple design and a good deal of 


DE DION, BOUTON & CO., PUTEAUX, FRANCE. | | |(saziseiergmmecticdige|| jor mn tenon tt 


Don’t experiment. Purchase the De Dion and make your Motorette a success. our electric vehicle. 


OVER 20,000 MOTORS IN USE 


The Standard Automobile Motor of the World. Hewitt-Lindstrom 


The Motors are not an experiment, but a demonstrated success. Motor Co., 


Tricycles, Quadricycles, ‘“* MOTORETTES.”’ a "75 NORTH CLINTON STREET, 





ELECTROMOBILE STANHOPE CHICAGO, ILL., U. Ss. A. 


HILL SWITCHES. 


When you are in the market 
for a Switchboard send us your specifications. 
We promise you a low price. 














Motors, Motor Supplies and Batteries 


In stock. for immediate delivery. OUR SWITCHBOARD SWITCHES ARE STANDARD OF THE WORLD. 








We make a specialty of furnishing the above types of Motors to the Automobile and 


Motor Vehicle Trade in large and small quantities, * S HILL ELECTRIC C0 
THE SIMPLEST AND BEST HYDRO-CARBON SYSTEM. » 8 . 8 


GENERAL OFFICES AND FACTORY: 
Church Lane and Thirty-seventh St., Brooklyn, N. Y. NEW BEDFORD, MASS. 


New York Office: 57 West 66th St. Motor and Motorette Catalogue Ready. 
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Dynamo Latest Seventh AMERICAN Epition 


, | A Manual | 
Electric | For Students of Electrotechnics 

















The recognized authority in all schools of technology. 


Ww bi The graduating text-book throughout the world for all 
aC nN ¢ ry || electrical engineers. 


This is the latest edition of Prof. Thompson’s great work. 





By 
Silvanus P. Thompson, D. Sc., B. A., F. 














sei silane ili NOTICE This edition of Dynamo-Electric Machinery is complete 


plates. Cloth, gilt, $5.00 ____—s in one volume. Students of Electricity have complained 

of the bulk of the two-volume edition recently published. 

At their suggestion this edition has been printed on an opaque paper so as to make it more portable. 

The type is the same size as formerly and nothing has been omitted. Copies of this edition are sent 
express prepaid by the publishers on receipt of $5.00. 





Electrical Review Publishing Company, 
Box 2330. 13 to 21 Park Row, New York. 
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Westinghouse 
Motors 


Simple in construction: flexible in application 









Economic in operation 


In use everywhere 


Westinghouse Electric 
& Manufacturing Co. 


All Principal Cities 
in U. S. and Canada Pittsburg, Pa. 
22 Y 


/Westinghouse Polyphase Induction Motor replacing Large Steam Engine 
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There Is No Higher-class 
India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 





The India-Rubber and Gutta-Percha Insulating Co., 
Main Office, Glenwood Works, 


J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. YONKERS, N. Y. 
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GEO. T. MANSON, 
W. H. HooGins, 


WILLARD L. CANDEE, ABE Seen 
H. DURANT CHeever, § "A 


1889 


PARIS EXPOSITION 
MEDAL MEDAL 

FOR RUBBER FOR RUBBER 

INSULATION. INSULATION. 


~~ ISS = 
TRADE MARK. 


SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO." 


253 BROADWAY, N.Y. 


S H A D E S Made to give maximum reflecting Wh 
power and perfect diffusion of the |] # 


--WORLD’S FAIR.. 


THE STANDARD FOR RUBBER INSULATION. 





light. Only the best workmanship 
and materials used. Their extreme 
efficiency and great durability 
make them the most economical. 


I. P. FRINK, 


551 PEARL STREET, NEW YORK. 


CATALOGUE OF REFLECTORS FOR 
ELECTRIC LIGHTING FREE 














HAZARD MANUFACTURING CO., tayo 








NATIONAL ELECTRICAL CODE STANDARD 
SLOW-BURNING WEATHERPROOF 


WEATHERPROOF 
AND 
IXL SLOW-BURNING W : R E 
Send for samples and prices 


Collyer Insulated Wire 
Co., Pawtucket, R. I. 





tants? WIRES and CABLES. 


Magnet, Office, Annunciator Wire. 


New Yor« OF 


50 DEY STREET. 1201 MARQUETTE BUILDING. 














RUBBER 
COVERED 


WIRES AND CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
“Safety” wires and cables have the indorsement 
of some of the largest users in the United States, 
Write for our booklet containing the experience 
of users. 


The fae Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 to 239 WEST 28th STREET, 
GENERAL MANAGER. NEW YORK. 


“0. K.” WEATHERPROOF, 
SLOW-BURNING WEATHERPROOF, 
AND SLOW-BURNING WIRE. 


PRICES ano SAMPLES on APPLICATION 


PHILLIPS INSULATED WIRE Co. 


OFFICE AND FACTORY: PAWTUCKET, R. I. 




















RUBBER-COVERED WIRE 


Cal Aerial and 
Underground 
Trolley Wire 


Bian 


JOHN A. ROEBLING'S SONS COMPANY, 


TRENTON, N. J. 


Ele etic 
Cables 5. 


THE 0. C. WHITE CO., iiss” 


STANDARD ADJUSTABLE FIXTURES. 


Shop Fixtures, Office Fixtures, Desk Fixtures, Portables. Strictly of highest 
grade in every particular. We * ‘double the efficiency and convenience 


of the incandescent light.’’ Send for our brand new catalogue E. 














ENCLOSED MOTORS, 
Compact, Efficient, Durable. 
DYNAMOS and ELECTRICAL 
APPARATUS. 


Send for Catalogue and Prices. 


ONONDAGA DYNAMO CO., 


SYRACUSE, N. Y., U.S. A. 
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WATER TUBE “BOILERS 
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arty MEXICO, CITY, 
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